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GREAT SEAL OF THE UNITED STATES OF AMERICA 





“WE PLATE MISSILE CONTACTS WITH SEL-REX BRIGHT GOLD * 
“AN EXTRA MEASURE 


OF RELIABILITY” 


—Elco Corporation, 
Philadelphia, Pa. 


Th Puiiure I singie Component can 
pul evel the 1 onhity tlas Missile out of 
commission. That's why an electroplat 
of SEL-REX BRIGHT GOLD is specified 
to give an extra measure of reliability to 
Eleo’s patented \ ARICON Contacts used 


in mussiles. rockets compul¢ rs and similar 


critical appli ithons 


The VARICON Contact. with its fork 
like design and 4 coined mating surfaces 
offers « xcept mal resistance to numerous 
punishing msertions and withdraw als ~ 
meeting OF surpassing the most exacting 
specifications, Patented SEL-REX 
BRIGH | (,f | D M hich produces a fine 
grained lense electroplate twice as hard 
as conventional 24K Gold plate —is a 
major reason for the reputation of quality 
and re iabilitv enjoved by VARICON 


thro igho 


SEL-REX makes the world’s largest se- 
lection of processes and systems which 
take tl resswork out of plating with 

: precious met Baths are simply main- 


tamed , state precision by addi- ' fh 


red salts or solutions 


‘ . 
Ad 
consistent quality re- ay’ af . 
to the next . ¥ ca A ” 
yaad ‘ho a ; a. 
aot Se) PG | 
at aS. ‘ i. Pe > An inte rnationally based network of sales and s¢ rvice technicians 
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is at your beck and call to make sure you get the optimum results 


a — built into every SEL-REX PROCESS. 


Complete technical literature free on request. Specify precious 


‘ 





metal(s) and your application. 
Photo shows Elco’s patented Varicon Con 


nectors and unique fork-like contact plated 
with Sel-Rex Bright Gold 
th Gold, Rhodium, Platinum, Paladium, Silver 


f your particular requirements 


CORPORATION 
NUTLEY 10, NEW JERSEY 


The World's Largest Selling Precious Metal Plating Processes 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 100 


INDICATE A 101. > 
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A ready-to-use 
nickel stripper 
for only 


nickels per pound 


Newly-developed Enstrip S-60 is a ready-to- 
use nickel stripper which costs only nickels, 
not dollars, per pound. And for this low price 
you also buy convenience, savings in labor. 
No electric current is required with Enstrip 
S-60. Just weigh it out, dissolve in water 
and start stripping nickel, copper, brass, zinc, 
cadmium or silver plate from steel, iron 
alloys, magnesium. The powdered alkaline 
compound, containing cyanide, dissolves 
faster than metal strippers to which cyanide 
eggs or bricks must be added. 

S-60 can be used at room temperature and 
parts can be stripped overnight. Although 
work soaks for several hours after stripping 
is complete, there is no attack on most steel 
alloys. 

For faster stripping, use the solution in the 
70° -170°F range, depending upon the metal 
being stripped. Brass and copper are removed 
at a rate of 0.0003” per hour at 140° - 150°F 
and nickel coatings as rapidly as 0.002” per 
hour at 140° - 170°F. 


Write to Enthone, Inc., 442 Elm St., New Haven 8, 
Conn., for complete information about Enstrip S-60 
ready-to-use nickel stripper. 


ANOTHER PRODUCT OF C nleonicd. RESEARCH 


A Subsidiary of American Smelting and Refining Company 


“THE BOILER THAT 
LETS THE PLATER 
| }) TEND T0 HIS 
b 2A. BUSINESS!” 


TROUBLE-FREE IMMERSION BOILER 
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LAar.* 


Articles appearing in this publication may not be reproduced in full or in part without express permissior 
of the Managing Editor. Statements of fact and opinion given in articles and papers in PLATING JAAGAZINE 
are those of the contributors. Neither PLATING nor its parent, American Electroplaters’ Society, assumes 
responsibility for them. All acknowledgments and references in articles are the responsibility of authors. 
PLATING shall not be expected to investigate any process described in any author's article to ascertain whethe 
or not covered by an existing patent 

Y early subscription for AES members is $2.00, AES non members JSA and Canada, $5.00; foreign, $8. 
Single copies domestic, 65¢ a copy; foreign, $1.00 a copy. AES non-member back issues, six months or older 
$1.00 a copy (Golden Jubilee Issue and 50th Anniversary Issue, each $2.00 a copy) 

Change of address should reach us by the 15th of the month preceding issue with which it is 
eHect. in sending us your change of address, kindly send old address as well as new one 
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JOURWAL OF THE AMERICAN ELECTROPLATERS SOCIETY 


PLATING MAGAZINE is indexed in Applied Science and Technology Index and is abstracted reqularly 
in Chemical Abstracts, Metals Review, Metal Working Review, Metalluraical Abstracts. Enair 


L eerina index 
Technical Data Digest, Bulletin Analytique and other 


Cover by James A. Civille 





All HARSHAW Nickel and | Copper Plating Processes 
Operate Successfully | with Either 


Harshaw Nubrite Bright Nickel 

Harshaw Perglow-(Airglow) Bright Nickel 
Harshaw Perflow Semi-Bright Nickel 
Harshaw Perflow-Perglow Duplex Nickel 


Harshaw Cynorex Cyanide Bright Copper The 
Harshaw Cuprex Acid Bright Copper a Loan 


All Harshaw processes have been highly successful in their ° 

operation with mechanical agitation. Where particular condi- Chemical Company 

tions have dictated the need for Air Agitation, Harshaw proc- 1945 EAST 97th STREET + CLEVELAND 6, OHIO 
esses are operated very effectively with beneficial results. Chicago 32, Ill. + Cincinnati 13, Ohio + Cleveland 6, Ohio + Detroit 28, Mich. 
If your requirements indicate that Air Agitation will Houston 11, Texas + Los Angeles 22, Calif. + Philadelphia 48, Pa. + Pittsburgh 
benefit you, Harshaw is prepared to offer a suitable process. 22, Pa. + Hastings-On-Hudson 6, N. Y 


6 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 103. PLATING 
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INTERNATIONAL EXCHANGE 


7 CURRENT FAILURES of the great political powers to reach agreement on 
even minor issues are discouraging until one recalls that it is easy to obtain 
cooperation throughout the world on any program which has no political over- 
tones. Perhaps the oldest agreement of this sort is the Postal Union which has 
set the rules for international postal service without fuss or fanfare for nearly 
one hundred years. In the arts, international exchange flows freely. The score 
of a Finnish symphony is available equally to musicians in Alaska or Zanzibar. 
It is written in a language intelligible to both. 


Science and technology can benefit by every new advance in knowledge 
regardless of the country in which it originates. The mission of the American 
Electroplaters’ Society to improve and disseminate knowledge of electroplating, 
metal finishing and allied arts is not limited to the United States, Canada and 
Australia. Just as the United Nations Organization provides a forum for the 
exchange of views of all the nations on their mutual problems, so the AES 
should and does provide a forum for exchange of knowledge of electroplating, 
metal finishing and allied arts between workers in this field wherever they may 
be. We recognize that the obligation to do this is greatest upon that organiza- 
tion whose publications reach the largest number of people in the electroplating 
and metal finishing industry. 


It is true that the International Council performs this function by holding 
an International Conference on Metal Finishing alternately in Great Britain 
and the United States. This is a great thing but it happens only once every 
five years. In the meantime, the AES will continue to encourage workers of 
all nations to submit technical papers for PLATING MaGaziNneE publishing con- 
sideration at any time. The Society also makes available all year ‘round 
many technical books in fields of interest to platers and metal finishers at 
reduced cost to AES members regardless of where they may live. 


It should not be amiss to point out that our British cousins of the Institute 
of Metal Finishing have displayed a laudable international outlook in awarding 
their highest technical honor, the Hothersall Memorial Medal, to Britons and 
foreigners alike. While nominations for the AES Scientific Achievement Award 
are limited to members of the Society of ten or more years standing, they are 
not restricted as to nationality. Branch delegates will do well to consider nom- 
inating scientists who have made the most outstanding advances in metal 
finishing theory or practice regardless of the country in which they work. 
Thus will the mission of the AES be best served because international ex- 


change benefits everyone. 
W, Atudeew “W 
. € MATEW esley 


President 


American Electroplaters’ Society, Inc. 














CLEANERS 


The JET series was developed to fill the need for economical, 
efficient, low-foaming spray cleaners to be used on zinc, 
copper, brass or steel. 


@ JET CLEANERS step-up the efficiency of your spray 
cleaning equipment, even at low temperature. 


@ Reduce overflow loss with new-foaming formula (no 
silicones or troublesome chemicals), permitting wider 
range of concentration. 


Carry heavier dirt load without redeposition. 
Remove all types of soil. 

Are harmless to rack coatings and equipment. 
Non-toxic, dust-free, non-caking. 

Offer better results at lower cost. 


Are effective Rust Inhibitors. 


Licensed Manufacturers: 
ALERT SUPPLY CO. - LOS ANGELES, CALIF. e ARMALITE COMPANY, LTD - TORONTO, CANADA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 105. PLATING 
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buying 
the Brooklyn 
Bridge? 


You needn't. Not when you can get clear title to a factual bridge to 
vour best customers! 


Our circulation is audited — just as your own books are audited 
When you use our columns for your advertising message, you know 
precisely how many customers receive us how they get us 
where they get us... . and how much they paid 
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load 


We are members of the Audit Bureau of Circu!ations your 
assurance that your advertising -eaches the markets vou are aiming for. 


Our ABC membership is your bridge to confident buying 


PLATING MAGAZINE 


* This publication is a member of the Audit Bureau of 
Circulations, an association of nearly 4.000 publishers, 
advertisers, and advertising agencies. Our circulation is 
audited by experienced ABC field auditors. Our ABC 
report shows how much circulation we have, where it 
goes, how obtained, and other facts that tell you what 
you get for your advertising money when you use this 
publication 
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... She's concerned about the theme due next week. 
of her ROYAL PORTABLE which she “beats” on the average 


TAKEN FOR GRANTED 


Vever any doubt about the performance 
of 20 hours a week. 


Reliability’s taken for granted—the greatest compliment you can pay any product. 


Royal McBee Installs 2 Meaker Automatic Plating Machines 
to Process Over 150 Royal Portable Typewriter Parts 


Much of the taken-for-granted 
reliability for which ROYAL 
PORTABLE TYPEWRITERS 
are famous is due to the pre- 
cision plating of over 150 com- 
ponents done on 2 MEAKER 
AUTOMATIC PLATING MA- 
CHINES. One unit takes care of 
the entire production require- 
ments for chrome plating — 
plus an equal amount of nickel 
plated parts. The second 
MEAKER plates over 100 dif- 
ferent components in bright or 
“black” zine. 


Reports Mr. C. H. Farrington, Production Manager of 
Royal McBee’s new “showplace” plant in Springfield, 
Mo.: “We particularly like the custom designed auto- 
matic programming on our MEAKER. We plate nickel 
and chrome or just nickel on one unit, and either bright or 
“black” zine on the other, in any sequence desired.” 
Since 1899, THE MEAKER COMPANY has designed 
and built automatic equipment for continuous or batch- 
type metal finishing for large or limited production re- 
quirements. Our experience has shown that many medium 
size shops can pay fora MEAKER AUTOMATIC in labor 
savings and consistent quality production alone. 

Our latest catalog “WHEN TO AUTOMATE” will give 
you some valuable ideas on improving your profits picture 
through automatic metal finishing or plating. 


SUBSIDIARY OF @SGARbe SEL-REX CORPORATION 


Nutley 10, New Jersey 


Factories and offices Chicago 50, Ill., Los Angeles, Cal. and Nutley 10, N. J 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 105. 
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Corrosion 


Even the finely machined, threadéd surfaces of 
tiny screws can be kept free of rust by treating 
them with SoL_vay” Sodium Nitrite! 


These screws are identical with one important 
exception. The contents of the right-hand box 
were dipped in a low cost 3 to 5% concentration of 
Sotvay Sodium Nitrite to form an invisible gamma 
oxide protective film that guards metal surfaces 
against corrosion. This easy treatment works 
equally well on big metal parts—iron or steel 
sheets, tubes, bars or semi-finished parts during 


Sodium Nitrite « Calcium Chioride * Chlorine ¢ Caustic Soda © Caustic Potash 


Chloroform « Potassium Carbonate * Sodium Bicarbonate « Methyl Chloride 
Soda Ash * Ammonium Chloride * Methylene Chloride * Monochlorobenzene 
Viny! Chloride « Para-dichlorobenzene © Ortho-dichlorobenzene « Ammonium 
Bicarbonate * Carbon Tetrachloride * Snowflake® Crystals «Hydrogen Péroxide 
Aluminum Chloride © Cleaning Compounds * Mutual® Chromium Chemicals 


SOLVAY PROCESS DIVISION 


51 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in major centers from coast to coast 
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can be prevented 


storage or between processing steps. Spray or dip 
it on, in solution--add it to circulating water sys- 
tems—combine it with phosphates for greater 
moisture resistance. In addition, it is reported to 
suppress degradation in aluminum, tin, monel, 
copper and brass. 


Get the details about the many anti-corrosion 
uses of SoLvay Sodium Nitrite and a test sample... 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N.Y. 


Please send me without cost: 
(1) Test sample of SoOLvAy Sodium Nitrite 
(0 Booklet—“Sodium Nitrite for Rust and Corrosion 


Prevention” 
Name 
Position 
Company 
Phone 
Address 
City 
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UP TO 100 TIMES FASTER FINISHING WITH 


ALMC O 


ALMCO’S 
FULL LINE OF 


NEW 


VIBRASHEEN 
MACHINES 


MODELS VT-717 — 712 
(18 and 12 cu. ft. capacities) 
ideal for large components requiring 
fixtures or a large volume of smaller 
parts. 


| 
; 





MODELS VT-77 — 75 
(7 and 5 cu. ft. capacities) 
Efficiently deburrs and finishes parts 
in quantities suitable for medium 
size production runs. 


WORLD’S LARGEST LINE OF PRECISION FINISHING EQUIPMENT 


ee ey 


zy 


ADVANCED DESIGN SERIES 
Thirteen models are available in this 
series featuring capacities of from 5 
te 40 cu. ft., each equipped with 
variable speed drives. (Infinite from 
6 te 30 rpm's.) 


MODELS VT-72 — 71 
(2% and 1 cw. ft. capacities) 
Popular unit for firms requiring pre- 
cise finishing of a wide variety of 
parts in small lots. 


SPINDLE MACHINES 
Designed for fast precision finishing 
of complex, high quality components 
such as gears, bearing cages, spline 
shafts, rotors, on continuous produc- 
tion “in line” basis. 


MODEL VT-70 
(% ew. ft. capacity) 
Bench model ideally suited for mini- 
ature bearings, extremely small 
gears, stampings, etc. 


go a ee 


CUSTOM DESIGN BARRELS 
Special large diameter barrels are 
available to accommodate extra 
large parts. Fixtures hold parts to 
assure complete, precise finishing of 
all crevices and surfaces. 


s . 





SEND FOR NEW 
ALMCO CATALOGS 


ON BARREL ie 5 
Sra 2 


| : 
FINISHING MACHINES , 
| PRECISION FINISHING 
= : Queen Products Division + King-Seeley Corporation 
301 E. Main Street, Aibert Lea, Minnesota 


ALMCO 
MEDIA, AND —SS— 
COMPOUNDS 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 107. PLATING 





*K 


CUTS LABOR COST 60%, 


REDUCES MATERIAL COST 15%! 


« Variable Integrated Processing steps-up 


\4 production, improves plating efficiency 
for Chrome-Rite Company 


Chrome-Rite Company, Chicago, Illinois, a large job plating shop, recently 
selected and installed a Udylite V.I.P. Automatic Barrel Plating Machine 
to replace a manual line for zinc plating bulk parts. 


“We find that our direct labor cost has been cut 60% while the cost of 
materials has decreased approximately 15%’’, writes Bill Crawford, Vice 
President. “In addition, we are now able to handle about 99% of our zinc 
plating volume on the new V.I.P. and maintain an even more consistent 
high finish-quality than ever before.” 


Experienced plating men like Bill Crawford are quick to note the many 
production plating advantages of the V.I.P. You, too, should consult your 


Udylite Sales Engineer for complete information on the versatile V.I.P. 
Call him today. Or, write: 


Udylite }-orporation 


detroit 11, michigan 


JANUARY, 1961 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 108. 
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Charlie Ott got what he wanted in a plating filter... 





In 1929 C, F, Ott, now owner and president of Air 
craft Plating and Polishing Company, grew impatient 
with breakdowns. He wanted a dependable, rugged 
plating filter. He got what he wanted—in this early 
Type 111 Industrial filter. 
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"Betsy's been 
in harness daily 


y 


@ Thirty years ago, “Betsy” was one of only 
9 sizes of the Type 111 filter. Today, this 
“Workhorse of the Industry” is available in 
25 standard sizes. Flow capacities range from 
100 to over 30,000 gph. This growth in Type 
111 versatility is typical of why and how In- 
dustrial has earned a position of leadership in 
the field of plating filters. 


Industrial-Engineered systems tradition- 
ally give plating people what they want for 
the job at hand . . . highest possible perform- 
ancé potential at the lowest possible cost per 
gallon of filtrate. 


It takes a wide range of models and sizes 
to meet these requirements—and you’ll find 
what you want in the Industrial Plating Bul- 
letin. Write for a copy. 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5914 Ogden Avenue « Cicero 50, Illinois 


PRESSURE FILTERS @ ION EXCHANGERS @ CORROSION TEST CABINETS ¢ PUMPS ¢ WATER & WASTE-TREATING EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 109. PLATING 
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Gives platers 13% more nickel chloride per pound 


New Udychlor 67 nickel chloride with less water content offers platers many 
advantages not found in ordinary nickel chloride: 


Purity is higher. 

Nickel chloride content has been boosted from 54% to 67%. 
e Udychlor 67 is non-caking; particles are more uniform. 
e There’s less handling and storage. 
e It features quick-dissolving characteristics. 


What’s more, on the basis of nickel chloride content, you pay no more when 


you specify Udychlor 67! Its many superior plating and handling features 
are yours at no extra cost. Order Udychlor 67 today! 


worlds largest plating supplier 


The Udylite Corporation 
Detroit 11, Michigan 


JANUARY, 1961 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 110. 











WHY PAY 
FOR MORE 
RECTIFIER 


THAN 
YOU NEED? 


Now, H-VW-M takes the costly confusion out of rectifier design, by 
reducing hundreds of variations — in diodes, protective devices and controls — 
to four basic models, standardized to meet specific needs. 

You save on initial cost and on maintenance! Here are the four basic H-VW-M 
rectifier types, and some of their important features... 


1. The H-VW-M General Plating Step Control Rectifier 
Uses only one transformer, not the usual two. Result: 
high efficiency, lower price. And, H-VW-M has doubled 
the average control accuracy, offering 44 steps instead 
of 22. 

2. The H-VW-M Barrel Plating Rectifier 

This exclusive H-VW-M design uses only the top-half 
of the voltage range — the range you need for higher- 
voltage barrel processing. You get a high power factor 
unit with precise 22-step control, and can save as much 
as 5% on purchase price alone! 

3. The H-VW-M Anodizing Rectifier 

Automatic surge protection is a built-in feature of this 
specialized design: you can simply set it, and forget it! 


4. The H-VW-M General Plating Automatic 

Stepless Control Rectifier 
Unit offers accurate control to 1% of setting. Reliable 
and sturdy —built to rugged steel-mill requirements for 
low maintenance costs. 
Find out more about all four basic types of H-VW-M 
Standardized Rectifiers, offering many exclusive 
features and advantages — including complete protec- 
tion systems. Write today to: 


Hanson-Van Winkle-Munning Company, Matawan, New 
Jersey * Offices in Principal Cities. 


Alert Supply Company is H-VW-M in the West. Los Angeles 
* San Francisco. 


Progress in metalfinishing through 
advanced processes * equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 111. 
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PROGRESS THROUGH RESEARCH - SATISFACTION THROUGH SERVICE 


Gumm’s twenty-eighth year of applied laboratory and field re- 
search is, as ever, devoted to a single area of serving the Metal 
Finishing Industry. This specific area is the manufacture of chemi- 
cals and materials required for finishing virtually all metals and 
alloys. Concentrated experience accounts for the complete range of 
products that only the specialist is able to offer. Service-proved 
Gumm products “in-stock” number in excess of 300, with their 
countless sub-formulae immediately available for variations in cus- 
tomers’ processing needs. New, often highly-specialized finishing 
problems are analyzed, and solved, in the ‘everyday’ work of 
Gumm’s laboratories at Kearny. 


Field service men, engineers in this specialty, have one basic 
assignment: find problems. Field reports in Gumm files dating from 
1933 represent volumes of study in How to Serve the Metal Finish- 
ing Industry — Better. Case histories detail literally thousands of 
solutions to problems that demanded answers for varied automation 
cycles, increased economies, the special chemistry of new alloys... 
you name it! 

Gumm accumulates this wealth of experience, and maintains 
the physical means for continuously improving its products in a 
research-and-development laboratory, a testing and semi-production 
laboratory, a barrel-tumbling pilot plant. 

All of which is at your service if you want the advantages 
offered by a specialist ... if you have a problem you want solved 
to your satisfaction. Write to 


FREDERICK GUMM CHEMICAL COMPANY, INC. 


2FG-1 538 FOREST STREET, KEARNY, NEW JERSEY 


JANUARY, 1961 FOR FURTHER INFORMATION, USE READER SERV.CE CARD; !WDICATE A 112. 





A plating plant is no place for coffee sniffers, but the fact 
S0 well remains that when INDUST designs the fume ventilating system, 


even an amateur can sniif the oroma trom a cup of coffee. 


. But INDUST engineering means a lot more than the accurate 
ventilated calculation of the flow of gases, duct diameters, fan design and 
other essentials. It also means years of trouble-free 
operation under any adverse conditions of corrosive fumes 


you and high temperatures. 


Because INDUST custom-engineers your installation to 
meet your specific requirements over many years of operation 


Can — we select the reinforced polyester formulae that will 
do it best. . . last longest. 


Send for Brochure A-1. 


ENGINEERS AND MANUFACTURERS OF 
CORROSION RESISTANT. FIBRE GLASS 
REINFORCED RESIN DUCTS, HOODS 
STACKS, TANKS AND FUME 
VENTILATING SYSTEMS. BUILDERS 

OF FUME VENTILATING SYSTEMS 
SINCE 1926. PHONE: UNION 5-7490 


il Na ED | te ah 40-25 BERGEN TURNPIKE, NORTH BERGEN, N. J. 
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36 SELECTED BOOKS ON ELECTROPLATING, METAL FINISHING 
AND RELATED SUBJECTS AVAILABLE FROM 


AMERICAN ELECTROPLATERS' SOCIETY, INC. 
AMERICAN BUILDING, 443-445 BROAD STREET, NEWARK 2, NEW JERSEY 











ALL ORDERS MUST BE ACCOMPANIED BY PAYMENT IN FULL 





Non- AES Non- AES 
members Members members Members 


Electroplating Engineering Handbook. $10.00 $6.00 Cathodic Protection 12.00 10.25 
Edited by A. Kenneth Graham by John H. Morgen. 319 pages. 


650 pages Industrial Wastes—Their Disposal and 
Principles of Electroplating and Electro- Treatment RIO 9.50 


by William Blum and George B. Hoge- 
boom. 455 pages 
Modern Electroplating - 
by Allen G. Gray. 563 pages. 
Protective Coatings for Metals. Qnd edition 
by R. M. Burns and W. W. Bradley 
657 pages. 
Analysis of Electroplating and Related 
Solutions—2nd edition, 1958. 
by K. E. Langford. 423 pages 
Chromium Plating - ‘ - 
by P. Morisset, J. W. ‘Oswald, a 
Draper and R. Pinner. 611 pages 
Electrochemistry—Principles and Appli- 
cations. .. ae 
by E. C. Potter. 
Handbook of Practical Electroplating 
by Thomas M. Rodgers. 
Electroplating for the Metallurgist, Engineer 
a; Chemist 
J. B. Mohler and H. J. Sedusky. 
"os pages. 
Surface Treatment and Finishing of Alumi- 
num and its Alloys 
by S. Wernick and R. Pinner. 607 pages 
Vapor. Plating. 
by C. F. Powell, E Campbell and B 
WwW. Gorn Ase pages 
Hot Organic Coatings. 225 pages. 
by Raymond B. Seymour 
Handbook of Barrel Finishing 
by R. Enyedy. 
Coated Abrasives—Modern Tool of In- 
dustry - ‘ : 
Coated Abrasives Manufacturers’ In- 
stitute 
ASME Handbook—Metals Engineerinc 
Processes 
Edited by Roger W. Bolz 
Statistical Analysis in Chemistry and the 
Chemical Industry 
by C. A. Bennett and Norman L 
Franklin 
Principles of Industrial Waste Treatment 
by C. Fred Gurnham. 
Radioisotopes for Industry 
by Robert S. Rochlin and Warner 
Schultz. 210 pages 


forming. . 9.00 : Edited by W. Rudollfs. 


Procedures for Analyzing Metal-Finishing 
Wastes. 102 pages 
Specifications and Tests for Electrodepos- 
ited Coatings, 1958....... 
Standards of ASTM Committee B-8. 
Electroless Nickel Plating STP265...... 
Control in Electroplating—Symposium 
Institute of Metal Finishing, England. 
Papers by K. E. Langford, T. E. Such, C. 
F. Corfe and D. W. Smith. 92 pages. 
Effect of Surface on the Behaviour of Metals 
Papers by G. L. J. Bailey, T. P. Hoar, 
F. T. Barwell and R. W. B. Stephens. 
100 pages. 
Zinc—The Science and Technology of the 
Metal, Its Alloys and Compounds. . 
Edited by C. H. Mathewson. Over 700 
pages 
Paint Finishing in Industry 
by A. A. B. Harvey. 516 pages. 
New Instrumental Methods in Electro- 
chemistry a 
by P. Delahay. 455 pages. 
Semiconductor Abstracts—Compiled by 
Battelle Memorial Institute, Sponsored 
by The Electrochemical Society. . . 
Volume IV—1956. 456 pages. 
Electroanalytica! Chemistry 
oy J. J. Lingane. 683 pages 
Chromium—Two Volumes. Both , 
Edited by Marvin J. Udy. 857 paces. 
Volume 1—447 pages 
Volume 2—410 pages 
Electropolishing, Anodizing & Electrolytic 
Pickling of Metals 
by N. P. Fedot’ev and S. Ya. Grilikhes 
285 pages 
Fundamentals of Electrochemistry and Elec 
trodeposition 
by Dr. Samuel Glasstone 
Metallizing of Plastics 
by Dr. Harold Narcus. 208 pages 
Modern Science Dictionary 
Compiled by A. Hechtlinger. 784 pages 
Tin and Its Alloys 
Edited by Ernest S. Hedges. 432 pages, 
187 illustrations 


FOR ANNUAL “TECHNICAL PROCEEDINGS”, AMERICAN ELECTROPLATERS’ SOCIETY, INC., (CONVENTION PAPERS 
PLUS DISCUSSIONS) 1954, 1957, 1958, 1959, 1960 EDITIONS, SEE ADVERTISEMENTS ON FOLLOWING PAGES. 
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Acid Gold Plating by Robert A. Ehrhardt, Bell Telephone 
Laboratories, Inc 


Adhesion of Organic Enamels to Electrodeposited Nickel 
by Francis X. Carlin, The International Nickel Com- 
pany, Inc., Research Laboratory 


AES Research Its Purpose and Accomplishments by 
J. D. Thomas, 1959-1960 Chairman, AES Research 
Committee 


Applying Statistical Quality Control to Plating Processes 
by Robert W. Steinmetz, Western Electric Company 
Inc 


Behavior of Hydrogen in lron and Steel by Maynard L 
Hill, Westinghouse Electric Corporation Research 
Laboratories 


Chemical Milling: Controlled Metal Removal with Chemi 
cals by C. Conner Shepherd, North American Aviation 
Inc 


Chemical Reduction of Nickel-Phosphorus Alloys from 
Pyrophosphate Solutions by Morton Schwartz, Kelite 
Corporation 


Chromium Plating of Rifle Barrels by Robert J. Girard 
and Edward F. Koetsch Jr., Springfield Armory 


Cleaning Techniques in the Electronics Industry by Dr 
D. E. Koontz, Dr. D. O. Feder and Dr. C. O. Thomas 
Bell Telephone Laboratories, Inc 


Control of Hydrogen Embrittlement by Plating from 
Cadmium Cyanide Baths Containing Nitrate by Dr 
W. F. Hamilton and Myron Levine, Lockheed Aircraft 
Corporation, California Division 


Corrosion and Electrode Potential Studies of Nickel 
Chromium Coatings by Arthur H. DuRose, The 
Harshaw Chemical Company 


Corrosion Protection with Decorative Chromium by Dr 
E. J. Seyb, Metal & Thermit Corporation 


Cyanide Bath for Heavy Gold Plating by James K. Gore 
and Robert Seegmiller, University of California, Los 
Alamos Scientific Laboratory 


Detection and Control of Chemisorbed Hydrogen During 
Electrolysis by Samuel C. Lawrence Jr., Metal Physics 
Laboratory, Boeing Airplane Company 


Effectiveness of Metallic Undercoats in Minimizing Plating 
Embrittlement of Ultra High Strength Steel by Dr 
Walter Beck and E. J. Jankowsky, Naval Air Material 
Center, Aeronautical Materials Laboratory 


Experience in. the Operation and Performance of Dual 
Chromium Systems by W. E. Lovell, E. H. Shotwell 
and James Boyd, Ternstedt Division, General Motors 
Corporation 


TECHNICAL PROCEEDINGS 


(1960 EDITION) 


CONTAINS THESE TECHNICAL PAPERS 
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Faraday’s Laws Applied to Cleaning-——‘‘William Blum 
Lecture” by Dr. A. Kenneth Graham, Graham, Savage 
& Associates, Inc 


Hazards in the Plating Room by Dr. Walter R. Meyer, 
Enthone, Inc., Subsidiary of American Smelting and 
Refining Company 


Magnesium Corrosion by E. I. Weed, Convair; Pomona 
Division of General Dynamics Corporation 


Magnetic Properties of Electrodeposited Cobalt Alloys 
by Dr. Victor Zentner, Hughes Aircraft Company 


Measurements Pertaining to Hydrogen Embrittlement 
by Dr. Cloyd A. Snavely, Battelle Memorial Institute 


Metallurgical Aspects of Hydrogen Embrittlement in 
Metal Finishing by Dr. Harold J. Read, Department 
of Metallurgy, The Pennsylvania State University 


New Data on the Performance of Nickel and Chromium 
Plated Zinc Die Castings by W. H. Safranek, H. R 
Miller, R. W. Hardy and Dr. C. L. Faust, Battelle 
Memorial Institute 


New Look at the Hydrogen Embrittlement of Cadmium 
Coated High Strength Steels by Norman M. Geyer, G 
William Lawless and Bennie Cohen, Materials Labora- 
tory, Wright Air Development Center, Wright- 
Patterson Air Force Base 


On the Mechanism of Transport of Hydrogen Across a 
Solution-Metal Interface by Dr. Richard J. Barton, 
Wright Air Development Division, Wright-Patterson 
Air Force Base 


Plating of Nickel, Cobalt, Iron and Cadmium from 
Sulfamate Solutions by Richard C. Barrett, Barrett 
Chemical Products Company 


Progress Report on Experiences in Improving the Corro- 
sion Resistance of Automobile Parts by J. D. Thomas, 
D. W. Hardesty and C. F. Nixon, General Motors 
Corporation Research Laboratories 


Recent Developments in Gold Electroplating by Barnet D 
Ostrow and Fred I. Nobel, Lea-Ronal, Inc. 


Solid Film Lubricants as Organic Finishes by Lowell C. 
Horwedel, Electrofilm, Inc. 


Solution Transfer in Barrel Plating by Paul Glab, R. Scott 
Modjeska and Simon P. Gary, Scientific Control 
Laboratories, Inc 


Study of Variations in Certain Characteristics of Bright 
Nickel Deposits with Variations in Bath Temperature 
by R. J. Clauss, The Udylite Research Corporation 
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AES PROUDLY ANNOUNCES AVAILABILITY 
OF ITS INTERNATIONALLY AWAITED 
1960 EDITION, “TECHNICAL PROCEEDINGS” 


HE INTERNATIONALLY awaited 1960 Edition of the annual book, 

TECHNICAL PROCEEDINGS, of American Electroplaters’ Society, Inc. 
(AES), published in record time, has now made its appearance, and copies 
thereof are streaming to AES members in good standing far and wide, here 
and abroad, for whom the annual book is principally intended. And having 
accommodated its farflung membership with free copies, AES, the book’s 
exclusive publisher, now has a limited quantity of extra copies available 
for sale to AES non-members, on strictly a ‘first come-first served’’ basis 
so long as that limited supply lasts, so as to share the book’s educational 
benefits. 


Comparable in quality to the GOLDEN JUBILEE EDITION of TECHNICAL 
PROCEEDINGS (1959 Edition) that earned worldwide acclamation in 
technical, scientific and other educational circles, AES’s 1960 Edition, 
another treasure chest of knowledge on electroplating, metal finish- 
ing, organic coating and allied arts, contains the full text of each of the 
31 papers delivered by experts before the 47th Annual Convention of Ameri- 
can Electroplaters’ Society, Inc., held in Los Angeles, California, July 


24-28, 1960. 


Embodying, too, the charts, diagrams, graphs, tables and other illustra- 
tions of each of the 31 published papers, the book also includes the transcript 
of the discussion that attended the delivery of each paper. A full list of 
the papers published in this voluminous repository of education appears 
on the opposite page of this announcement. 


The unique book also includes, among other data, a day-to-day log of 
the Convention; a section on the AES Scientific Achievement Award and on 
other AES technical and scientific awards and honors bestowed at that 
first West Coast National AES Convention; a full listing of the Boards and 
Standing and Special Committees that served the AES during its fifty-first 
year, and a complete AES Branch Directory. 


HOW TO ORDER YOUR COPY 


A limited but fast dwindling extra quantity of the 1960 book has, as 
stated, been printed to meet the sizable interest shown in it by AES non- 
members internationally. Orders for copies of the book are now conse- 
quently invited from AES non-members, and will be accepted on strictly 
a ‘‘first come-first served’’ basis so long as that extra supply lasts. The 
book is unavailable for purchase elsewhere. 


Within the continental limits of the United States, the domestic price 
of this 1960 Edition of AES’s TECHNICAL PROCEEDINGS is $18 per copy 
including postage. 


To those ordering from outside the United States’ continental limits, 
the charge is $22 per copy including postage. 


All orders must be accompanied by payment in full. 
and make checks payable to: 


AMERICAN ELECTROPLATERS’ SOCIETY, INC. 
American Building - 443-445 Broad Street - Newark, New Jersey, U.S.A. 


Address orders 
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THE WELLSPRING OF 
THESE IMPORTANT 
PAPERS 


As a dramatic and fitting climax 
of its 5lst fiscal year. American 
Electroplaters’ Society, Inc. (AES) 
conducted 


i] 


its outstanding 47th” 


Annual Convention, first West of>= 
St. Louis, at the Statler-Hilton|| 


Hotel, Los Angeles, 


California, | 


July 24-28, 1960, with the dynamic || 


Los Angeles Branch, its West Coast 
pioneer, as Host Branch. 


o 
The AES was welcomed to Cali- 
fornia and Los Angeles by Governor 
Edmund G. Brown and by Mayor 
Norris Poulson. The entire week of 
the AES's Convention was, in fact, 
proclaimed by Los Angeles’s Mayor 
as ‘‘American Electroplaters’ So- 
ciety Week in Los Angeles.”’ 
& 


Educational Sessions numbered 
nine. Experts presented 31 techni- 
cal and scientific papers enriching 
knowledge in electroplating, metal 
finishing and allied arts. One 
Session alone covered organic fin- 
ishing. 

High spots of the Sessions were 
not only the second annual ‘‘Wil- 
liam Blum Lecture’ that was de- 
livered as the Educational Pro- 
gram's lead-off attraction by Dr. 
A. Kenneth Graham, 1959 winner 
of the ‘‘AES Scientific Achievement 
Award"’, the Society's highest sci- 
entific honor, but also the vaunted 
two-session, eight-paper ‘‘Hydro- 
gen Embrittlement in Metal Fin- 
ishing Symposium.”’ In addition, 
this Susanne also featured the 
summary of AES Research Projects 
presented by AES Research Com- 
mittee Chairman dames D. Thomas 
at one of the Sessions. 

a 


Under the active planning and 
supervision of the AES’s Editorial 
Board itself, the Educational Ses- 
sions were programmed for the 
AES by Host Branch Educational 
Chairman Earl W. Arnold and his 
Co-Chairman, David F. Seymour, 


with Dr. Harold J. Read of Penn- | 


sylvania State University, a special 
member of that Los Angeles Branch 
Committee, responsible for the 
‘*‘Hydrogen Embrittlement in 
Metal Finishing Symposium.”’ 


OPENING EDUCATIONAL SESSION HEARS 1960 “WILLIAM BLUM LECTURE" 
(1) Dr. Williem Blum nag ae Dr. ‘. Kenneth Graham, deliverer of the 1960 “William Blum Lecture.” (2) Attentive audience 
lay's 


hears Dr. Graham discuss ‘Fara aws Applied te Cleaning.” 


(3) Dr. Graham holds “AES Scientific Achievement Award" 


scroll presented to him by National President Ralph D. Wysong, right, in behalf of American Electroplaters’ Society, Inc. 
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Check This Wealth 


of Information 


Glossary, PART |—-GENERAL PROCESSING DATA 
Tables of Data. Design for Plating. Meta! Sur- 
face Preparation and Cleaning: Basis Metal Sur- 
face, Polishing, Brushing, and Buffing, Barrel 
Finishing Methods, Bulk Finishing Small Parts, 
Finishing Large and Precision Type Parts, Elec- 
tropolishing, Metal Cleaning, Oxide Removal 
Typical Processing and Operating Sequences 
Water Requirements for Plating. Plating Bath 
Compositions and Operating Conditions. Plating 
Standards and Specifications. Trouble Shoot- 
ing. Analysis of Plating Baths. Testing Electro 
deposited Coatings. Waste Disposal. Plating and 
Metal Finishing Costs. Industrial Hygiene and 
Safety. Metallurgy for the Electroplater. Surface 
Protection and Finishing Treatments: Phosphate 
Coating Processes, Chromate Conversion Coat- 
ings, Chromic Acid Anodizing of Aluminum, Sul- 
furic Acid Anodizing and Oxide Treatments for 
Aluminum and Magnesium. PART Il—-ENGINEER- 
ING FUNDAMENTALS AND PRACTICE. Plant 
Location and Layout. Floors—Plans and Con 
struction. Tanks. Linings. Heating and Cooling 
Practices and Equipment. Racks: Design, Con- 
struction, Insulation and Maintenance. Manu- 
ally Operated installations. Barrels. Semi- and 
Fully-Automatic Plating Machines. Continuous 
Plating Equipment for Steel Mill Products 
Anode and Cathode Rod and Bus Systems. 
Exhaust Systems. Anodes and Cathodes—Types, 
Composition and Related Data. Low-Voltage D-C 
Generators. Rectifiers. Periodic Reverse Current 
Piating. Rinsing. Drying Practices and Equip- 
ment. Filtration. Auxiliary Equipment for the 
Plating Room. Maintenance. Index. 











Now at a Special Price 
to AES Members... 


The AES, through a special arrangement with the publisher, is 
pleased to offer its members an exceptionally low price on an 
outstanding reference book for electroplaters. 


ELECTROPLATING 
ENGINEERING 
HANDBOOK 


Edited by A. KENNETH GRAHAM. President of Graham, Crowley 
& Associates, Inc. in collaboration with over 40 widely-known 
authorities in the electroplating field. 


This exhaustive reference admirably fulfills the need of the electroplating 
industry for a book covering the engineering aspects of the subject. It is 
organized into two sections. The first deals with general processing prob- 
lems in which the various factors are considered in sequence, as would 
be encountered in ordinary practice, starting with design for plating and 
continuing through surface preparation, to surface protection treatments. 
The second section covers engineering fundamentals and emphasizes the 
economic factors associated with the electroplating industry. 

Here are a few excerpts from a review in Research and Engineering: 
“The book is very well written, remarkably free from typographical 
errors, and shows an excellent appreciation of the problems encountered 
by the practitioner in the selection of tables and topics covered . . . much 
attention is paid to definition of all terms used, and it appears that 
special attention must have been directed toward making each presenta- 
tion easy to understand . . . The editor and his associates are to be com- 
plimented on a fine ‘ob, resulting in a volume which may be recommended 
to all who are associated with the engineering aspects of electroplating.” 


SPECIAL PRICE TO AES MEMBERS 
Se Gee asnsscceeces ee 
5 copies.......... 5.50 each 
10 or more....... 5.00 each 


PRICE TO NON-MEMBERS: $10.00 per copy 


Note: All orders must be accompanied by payment in full. 


USE THIS CONVENIENT ORDER FORM 
fe EE SS A SS A A A a 
AMERICAN ELECTROPLATERS’ SOCIETY, INC. 
443-445 Broad Street, Newark 2, N. J. 


Please rush____ copy (copies) of ELECTROPLATING 
ENGINEERING HANDBOOK 


[] at AES special member price 
( at non-member price of $10.00 per copy 


I am enclosing payment (or purchase order with payment) and 
understand the price includes free delivery anywhere in the U.S.A. 


NAME (please print) 
ADDRESS 


CciTy & ZONE___ STATE 
ee ES a a on a 
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INTERNATIONALLY LAUDED 1959 “TECHNICAL 
PROCEEDINGS” AWAITING YOUR ORDER 


ee W E HAVE a record in this part of the U. S. Department of Commerce, of 

some 5000 National Association and Societies. Your volume is one of 
the finest reports of its type which we have had the pleasure of seeing prepared 
by an Association.’’ Thus did one agency evaluate the Golden Jubilee Edition 
of the book TECHNICAL PROCEEDINGS (1959) of American Electroplaters’ 
Society, Inc. (AES), its exclusive publisher. And having accommodated its 
membership with free copies, AES now hasa limited number of extra copies avail- 
able for sale to AES non-members so as to share the book’s educational benefits. 

The unique book contains the full text of each of the 43 technical papers on 
electroplating, metal finishing, organic coating and allied arts by experts of nine 
countries, including the United States, England, Canada, Australia, France, 
Germany, Holland, India and Italy, delivered before the Fifth International 
Conference on Electrodeposition and Metal Finishing, educational sessions ele- 
ment of the AES’s Golden Jubilee Convention held in Detroit, Michigan, 
June 15-19, 1959. 

Embodying, too, the charts, diagrams graphs, tables and other illustrations 
of each of the 43 published papers, the book also includes the transcript of the dis- 
cussion that attended the delivery of each paper. A full list of the papers published 
in this voluminous treasure chest of knowledge has been carried in past issues 
of PLATING MaGazINE since December 1959, and will gladly be sent to you on 
request 

Spanning some 400 pages (by far the largest annual TECHNICAL PROCEED- 
INGS ever published by the AES in its half-century lifetime), this 1959 edition 
also includes, among other data, a day-to-day log of the Golden Jubilee Con- 
vention; a section on the AES Scientific Achievement Award and on other AES 
technical and scientific awards and honors bestowed at the Golden Jubilee Con- 
vention; a full listing of the Boards and Standing and Special Committees that 
served the AES during its Fiftieth Anniversary year, and a complete AES 
Branch Directory. 


HOW TO ORDER YOUR COPY 


A LIMITED but fast dwindling extra quantity of the book has been printed to 
f meet the sizable interest shown in it by AES non-members internationally. 
Orders for copies of the book are now invited from AES non-members, and will 


be accepted on strictly 
supply lasts 


a “first come-first served”’ basis so long as that extra 
The book is unavailable elsewhere. 

Within the continental limits of the United States, the domestic price ot this 
Golden Jubilee Edition of AES’s TECHNICAL PROCEEDINGS (1959) is $20 
per copy including postage. 

To those ordering from outside the United States’ continental limits, the 
charge is $25 per copy including postage. 

All orders must be accompanied by payment in full. Address orders and make 
checks payable to: 


AMERICAN ELECTROPLATERS’ SOCIETY, INC. 
American Building « 443-445 Broad Street « Newark, New Jersey, U.S.A. 
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INTERNATIONAL CONFERENCE: 
ITS AES HALF-CENTURY SETTING 


RAMATIC and fitting climax of 

its year-long FIFTIETH AN- 
NIVERSARY observance, American 
Electroplaters’ Society, Inc. (AES) 
conducted its unique Golden dubi- 
lee Convention and Industrial Fin- 
ishing Exposition, including the 
concurrent Fifth International 
Conference on Electrodeposition 
and Metal Finishing, in Detroit, 
Michigan, June 15-19, 1959. 


REETED by the President of 

the United States, the AES was 
welcomed to Michigan and Detroit 
by Governor G. Mennen Williams. 
The entire week of the AES's Con- 
vention, Exposition and Interna- 
tional Conference was proclaimed 
by Detroit's Mayor as “ 
GOLDEN JUBILEE WEEK IN 
DETROIT."’ 


S the Fifth International Con- 
ference on Electrodeposition 
and Metal Finishing, the Golden 
Jubilee Convention’s educational 
sessions numbered eleven. Experts 
from nine countries, including the 
United States, England, Canada, 
Australia, France, Germany, Hol- 
land, India and Italy, presented 43 
technical and scientific papers en- 
riching knowledge in electroplat- 
ing, metal finishing and allied arts. 
High spot of the sessions was the 
first ‘William Blum Lecture” that 
was delivered by the eminent Dr. 
William Blum, first winner of the 
AES Scientific Achievement Award, 
the Society's highest honor. 


NDER the supervision of the 
AES's Editorial Board, in col- 
laboration with the International 
Council on Electrodeposition and 
Metal Finishing, the International 
Conference was planned for the 
AES by AES Past President Walter 
L. Pinner, Chairman of the Inter- 
national Council. His Committee 
included Dr. T. P. Hoar, Dr. Simon 
Wernick, A. W. Wallbank, R. A. F. 
Hammond and George Gardam of 
England and Myron B. Diggin, 
Dr. Walter R. Meyer and Dr. Rich- 
ard B. Saltonstall of the United 
States. 








OPENING SESSION OF THE FIFTH INTERNATIONAL CONFERENCE ON 


ELECTRODEPOSITION AND METAL FINISHING 


(1) Chairman Walter L. Pinner extending official welcome. Dr. William Blum, AES Scientific Award winner, seated. (2) Crowded 
auditorium at the first session. (3) Session Chairman T. P. Hoar introducing Dr. Blum, who delivered the first William Blum Lecture. 
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CONTENTS, 1958 EDITION 


The Role of the Basis Metal in the Production of Stressed 
Electrodeposits by Dr. Joseph B. Kushner, Kushner Elec- 
troplating School 

Effect of Shot-Peening Prior to Chromium Plating on the 
Fatigue Strength of High Strength Steel by Bennie Cohen 
Wright-Patterson Air Force Base 

Loose Abrasive Finishing Machines by Fred T. Hall, General 
Motors Corporation 

AES Project No. 14——The Influence of Physical Metallurgy 
and Mechanical Processing of the Basis Metal on Elec- 
troplating 
V: Effect of Polishing on the Durability of Nickel Plated 

Mild Steel by Dr. Maurice H. Jones and J. Zajdowski, Ontario 
Research Foundation 

Metal Wastes-——-Contribution and Effect—-Cincinnati Metro- 
politan Sewage Disposal Service Area by Fenton H. Dobb 
City of Cincinnati (Sewage Disposal Section 

lon Exchange and the Pickling of Magnesium Sheet by Robert 
E. Anderson, The Dow Chemical Company 

The Use of Bioassays in the Safe Disposal of Electroplating 
Wastes by Dr. Charles M. Tarzwell, Robert A. Taft Sani- 
tary Engineering Center 

Industrial Waste Treatment and Water Reclamation—A Case 
Study by Wayne L. Gaspar, The Maytag Company 

Principles of Electrochemistry by Fred G. Brune, Chrysler 
Corporation 

Factors Which Influence the Structure of Electrodeposits by 
Dr. Abraham M. Max, Radio Corporation of America 

Cleaning, Pickling and Preparatory Surface Treatment by 
William P. Innes, MacDermid, Inc 


Typical Plating Solution—Cyanide Zinc by Edward F. Foley, 
Stratford Chemical Co., Inc. 

Alloy Plating Systems for Aircraft Engines by Bruce E. Scott, 
Curtiss-Wright Corporation 

Heavy Electrodeposited Metallic and Flame-Sprayed Ceramic 
Coatings in a High Heat Transfer Aerothermal Environ- 
ment by Dr. Stanley Zirinsky, General Electric Company 
and Dr. Dodd S. Carr, Bart Laboratories & Design, Inc. 

Hard Anodizing of Aircraft Fuel Metering Components by 
Dr. Harold J. Wiesner and Henry A. Meers, Bendix Avia- 
tion Corporation 

Pitting in Thick Chromium Deposits by Donald R. Millage 
and Wilbur E. Hague, The Udylite Corporation 

Instrumentation by Harold A. Kahler, General Motors Cor- 
poration 

Design and Engineering Problems in Plating Room Layout 
and Installation by Hugh V. McGuire, Enthone, Inc. 

Plating Rack Design and Insulation by Frank J. Klein, Rack 
Processing Company 

When and How to Select an Organic Coating by Harris G 
Beck, The Glidden Company 
Vinyl Plastisols and Organosols as Product Finishes by 
Fremont L. Scott and William C. Hosford, Metal & Thermit 
Corporation 

Measurement of Chromium Plate Thickness on Molybdenum 
Alloy Turbine Buckets by X-Ray Fluorescence by 
Dr. William M. Spurgeon and Ottis L. Isaacs, General 
Electric Co 

Pattern Plating with Electrodeposits by Samuel S. Frey, 
Oakite Products, Inc 





CLEARANCE SALE 


PRIOR EDITIONS, “TECHNICAL PROCEEDINGS” 


So as both to make the invaluable technical data on elec- 
troplating, metal finishing, organic coating and allied arts 
contained in the 1957 and 1958 Editions of the AES’s annual 
book TECHNICAL PROCEEDINGS, even more generally avail- 
able and to clear AES’s shelves of the limited quantities 
of those Editions still remaining, the respective per-copy 
prices of these treasure chests of knowledge have been 
reduced as an added inducement for purchase 


On a “‘first-come-first-served”’ basis so long as supply 
lasts, these are now offered at the following per-copy prices, 
including postage 

Domestic Foreign 
1957 Edition $8 $11 
1958 Edition $10 $13 

All orders must be accompanied: by payment in full 

Address orders and make checks payable to: 


AMERICAN ELECTROPLATERS’ SOCIETY 


AMERICAN BUILDING e 


443-445 BROAD STREET e 


NEWARK 2, N. J. 








CONTENTS, 1957 EDITION 


A Further Study by 


Leveling in Cyanide Copper Solutions 
Barnet D. Ostrow and Fred I. Nobel 

Bright and Semi-Bright Crack-Free Chromium by Dr. E. J 
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This book presents complete details 
for carrying out every commercial metalliz- 
ing process for plastics or other non-conduc- 
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Heatbath has a complete line of tested and proven chemical finishing products for all 
ferrous and non-ferrous metals. This line includes materials for cleaning, etching, 
deoxidizing, deburring, polishing, bright dipping, chromating, conversion coatings and 
surface protection. We'll be glad to process samples of your products or, if you prefer. 


send now for further information. Our technical engineers are at your service. 


HEATBATH CORPORATION 
SPRINGFIELD 1, MASS. or 701 North Sangamon St., Chicago 22, Ill. 
39 Years of Service to the Heat Treating and Metal Finishing Industry 
® 
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PLATING POWER BY DC POWER SPECIALISTS 


WWAGINATION 
is a ‘big word at-RAPID ELECTRIC 


/ 
J 


ripte Mathematica 


Unusual plating specifications are our specialty, and many times imagin- 
ation plays a vital part in resolving them. 


Because of this specialty RAPID engineers and production people thrive 
on difficult power problems. A typical exampie was a problem posed by 
Standard Products of Cleveland, Ohio. A special wave form, required to 
produce a mirror-like finish of chrome directly on aluminum was re- 
quested. RAPID resolved it by developing a highly imaginative and 
unique rectifier design. 


Strict plating or anodizing specifications such as this require imaginative 
design. Years of specific design and development work, plus scores of 
various field applications to draw upon, and finally plenty of old fash- 
ioned brain work team-up to one thing: truly distinctively different 
rectifiers. 


When you plan to purchase your next rectifier remember the saying 
“The difficult we do right away, the impossible may take a little longer.” 
In either case, you would be wise to consult your nearest RAPID dis- 
tributor for prompt, courteous service. If it’s at all possible, RAPID will 
make it. 


RAPID ELECTRIC CO., INC. 


ERMINE NE AA AR Re 5 a NA 
2881 MIDDLETOWN ROAD + NEW YORK 61,N.Y. ¢ TAlmadge 8-2200 
PLANTS: (4) NEW YORK,N.Y. * GRAYSBRIDGE ROAD, BROOKFIELD, CONN. 
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DAW JUNIOR 


FULLY AUTOMATIC 
PLATING MACHINE 


(Furnished For Rack Or Finger Type Piating) 


Unload tically Only plating 
machine in ri industry that unloads racks or 
fingers without operator’s attention. 


, Automatic by-passing of 
Pout ni —or any combination of cycles—can be 
arranged on the Daw Jr. 


WA ) Cam lift, between tank 

transfers, tilts work above horizontal which 
practically eliminates dragout regardless of 
workpiece shape or size. 


Ma M Easily Quick removal or 
addition of pent and-carrier sections shortens or 
lengthens machine to suit any need. 


' Daw Junior fits in any 
unusual or limited floor space, and where head- 
room is lowest. 


1|The most versatile, 
most efficient machine ever designed for fast, 
low-cost plating of small and medium size parts. 


Ask For Catalog 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. © St. Lovis 4, Mo. © PRospect 1-2990 
IN TEXAS: 2805 Alien St. * Dallas, Texas . Riverside 7-8093 
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AUTOMATIC 
UNLOADING 
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AUTOMATIC 
CYCLE SELECTION 


Send complete information on Daw Jr. Automatic Plating Machine 


Name 


Tit! 
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H-VW-M 
SUPERLUME 


THE PREMIUM BRIGHT NICKEL BATH | 


we admit it...there may be other baths as bright as H-VW-M Superlume 





SUPERLUME 


IS THE MOST DUCTILE AT HIGHEST LEVELLING 


SUPERLUME 


LEVELS BEST 


Sure, it costs a little more than conventional bright 
baths—but no more than other baths that are 
almost as good as fast plating Superlume. Why not 
get the best! Write or call for full details. 


H-VW-M 


Progress in metalfinishing through advanced processes © equipment 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey + Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West + Los Angeles * San Francisco 
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ia he —CwWILLIAM TUCKER 
a Eastman Kodak 


Rochester, i. Y. 


GREASELESS COMPOUNDS Giisp ==: 


publications in which 
the articles were pub- 


with Exclusive -134 additive give [ities ::2..ies2% 


references for the read- 
er’s convenience. 


a = S _- Hy Photostat or microfilm copies of articles 
{ {3 S ij a i H fi i S in available magazines may be obtained 
@ from: Library of Congress, Washington 
D. C.; New York Public Library, New 
’ ; York; Engineering Societies’ Library 
Atlantic greuseless buffing compounds with K-134 work faster, more economically, New York. at prevailing rates. In other 
and most important, produce a higher quality finish on metal, plastics, and wood. cases. consult Wilson's Union List of 
Atlantic compounds are uniform . . . you'll get the same good results tube after — at your nearest public library for 
tube. Atlantic manufactures only greaseless compounds. Rigid quality controls — sources of these articles. 
and constant research enable Atlantic to offer the finest finish compounds for 
all applications. Technical data, assistance and samples furnished on request. 1. ALLOYS 
Call your Atlantic distributor today. a. BRASS PLATING FOR RUBBER- 
TO-METAL BONDING (PARTI 
Indra Sanghi. 
Electroplating (India ), April-July 
_ i 1960, 2, No. 2 pp. 11-12. 
= bh. ELECTRODEPOSITION OF 
K-134, Atlantic's exclusive NICKELZING ALLOYS. FROM 
* * THE PYROPHOSPHATE BATH 
miracle additive, enables T. L. Rama Char and S. K. Panikkar 
Electroplating and Metal Finishing, 


these compounds to: November 1960, 13, No. 1. pp 


405-412 
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bd Reduce Application Time a. THE CHROMIC ACID ANODIZ 


ING BATH AND ITS CONTROL 
e@ Adhere better to buffing wheels Herbert A. Prelinger 
t ; Metal Finishing, November 1960 
e Cut down costly aie ish 58, No. 11, pp. 59-6l. 
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e Assure uniform satin fints TIFIER ADDS CONTROL TO 
THE CYCLE. 
The Iron Age, November 17, 1960 
186, No. 20, pp. 146-147 
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PRACTICAL HINTS FOR ELE‘ 
TRO-CLEANING WITH SIMUL 
TANEOUS COPPER PLATING 
Rene Grauer 
Electroplating (India), April-July 
1960, 2, No. 2. pp. 8-1 


4. CONTROL 
SCIENCE FOR ELECTROPLAT 
ERS. 61. ADHESION TESTS 
L. Serota. 
Metal Finishing, November 1960 
58, No. 11, pp. 65-69 


5. CORROSION 

a. PROTECTION AGAINST COR 
ROSION—SPRAYED METAL 
LIC AND PLASTIC COATINGS 
John H. Nicholls. 
Corrosion Technology, September 
1960, 7, No. 9, pp. 275-277. 
RELATION OF ELECTRON CON 
FIGURATION TO PASSIVITY 
IN CR-NI-FE ALLOYS 
H. G. Feller and H. H. Ublig. 
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two new addresses 
that mean better service for 


STEVENS customers 


BUFFALO: Frederic B. Stevens, Inc., for many years an industrial resident of western New 
York State, has now greatly expanded both warehouse and manufacturing facilities to better serve 
the foundry and metal finishing needs of the area. Prompt delivery from stock is the keynote of 
the move, based on the growing demand of our customers for Stevens quality products, dependable 
service and research assistance. 597 Northland Avenue, Buffalo 11, New York. Phone: TX 3-9850. 


WALLINGFORD: In New England, too, Stevens is on the move! With new, larger quarters in 
Wallingford, Stevens is now in an improved position to serve industry in the New York-New 
England region. A streamlined tank lining process, expanded manufacturing facilities for buffing 
and polishing compositions and a new general laboratory for helping solve your metal finishing 
problems are only three of the many added customer services. A complete inventory of Stevens 
foundry and metal finishing supplies is stocked at all times for your convenience. 440 South 
Colony Street, P.O. Box 499, Wallingford, Connecticut. Phone: Colony 9-1458. 


frederic b. STEVENS. inc. 


DETROIT 16, MICHIGAN 
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For top 
efficiency in 


tank cleaning 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


First choice in heavy-duty tank cleaning 
-—hard-working Oakite “24” 


Users everywhere agree that their best way to 
clean iron and steel parts is to tank-soak them in 
a hot solution of heavy-duty Oakite 24. This hard- 
working alkaline cleaner gets under the dirt layers 
and literally tears the soil from the surface. De- 
spite excessive soil contamination of solution 
Oakite 24 maintains proper pH level and provides 
long, effective cleaning action. 

Oakite 24 is but one of a wide range of alkaline 
tank-cleaning compounds. Others include medium 
and light duty oil and grease removers; self-emul- 
sifying solvent cleaners specially designed for re- 
moving buffing compound residues, pigmented 
drawing compounds and other tenacious burned- 
on solid-particle dirts and smuts. Also available is 
a useful selection of materials for cleaning brass, 
copper, aluminum, magnesium, lead, tin and zinc. 

Which is best for you? Only you and the Oakite 


man together can decide. It depends on your 
equipment, the parts you process, the next pro- 
duction step. Ask the Oakite man. From over 30 
materials, you’re sure to get the one cleaner that 
works most efficiently for you. Write for Bulletins. 
Oakite Products, Inc., 26 Rector Street, New 
York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 
ga 


J Est. 1909 >< 
years’ leadership in industrial cleaning 
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ROHCO SUPPLIES THE BRIGHT zinc mAKINGS 


As easy to use as a cocktail mix! Just add a little ROHCO Zinc 
Brightener to your conventional zinc plating bath . . . and just that 
easy you get bright chrome-like zinc at only '2% more than the 
cost of ordinary zinc plating! 


ROHCO 102 BARREL ROHCO 503 STILL OR BARREL 


For 3-D depth in a mirror-like finish. Exhibits high 
covering power that puts substantial thickness of 
deposit in recesses usually unplated. Your customer 
will notice the difference, too. 


Gives jewel-like bright zinc deposits with minimum 
effort or expense. Ideal for large tanks or where 
one brightener is desired for all bright zinc baths. 


With the mounting demand for bright zinc plating 
why not spare yourself the trouble and expense of 
trial and error? Why not use ROHCO Bright Zinc 
“makings” for consistent and dependable results? 
Call your ROHCO Representative, today! 


R. O. HULL & COMPANY, INC. 
1301 Parsons Court e¢ Rocky River 16, Ohio 


The RIGHT START ...a BETTER FINISH 





ACCEPTED! 
by the 


t electroplating — 


industry == 


Singleton is now considered 
the unchallenged leader with 
over 14 years experience. The 
country’s top distributors rely 


upon them for: 
e Singleton (O.E.M.) Barrels 


e Singleton Barrel Tanks with 
m0 eri all exclusive inverted-V or horn 
saddle contacts. 
* Singleton Replacement 
Barrels 
s «8 e Singleton Corrosion Test 
Cabinets of plain steel, stain- 
mos e clei less steel or H-T Plexiglas. 
e H-T Plexiglas Baskets 
and Buckets 
e H-T Plexigias Lab Tanks 


a All equipment is custom-de- 

signed to exacting specificat- 

equipment ions with the famous Singleton 

. . fusion-welded construction. For 

oy ee the highest quality at the most 
reasonable prices and fastest 

Albert Singleton THE SINGLETON service, contact your nearest 
President 


distributor or The Singleton 


COMPANY aoe oy dy 


11770 Berea Road + Cleveland 11, Ohio 
: CLearwater 1-5580 








and polyethylene cell with acoustical 


EFFECTS OF ULTRASONICS ON ELECTROLYTIC DEPOSITION 
OF COPPER FROM A CYANIDE BATH 


by CHARLES B. KENAHAN* and DAVID SCHLAIN** 


ABSTRACT 


The application of ultrasonics in the electrolytic deposition of copper from a simple, low 


temperature cyanide bath resulted in large increases in anode and cathode current efficiencies, 


accompanied by large decreases in cell voltage 


The relationship of these effects to current 


density is discussed, and the effectiveness of ultrasonic vibrations and mechanical agitation are 


>mpered 
hiefly from depolarization at the anode 


INTRODUCTION 


‘ 
( ONSIDERABLE INTEREST has developed in recent years in 
A 


applying high-frequency sound waves (ultrasonics) to 
industrial processing. At the present time, ultrasonics is 
frequently used in cleaning, testing, machining, and degreas- 
ing. There have been many suggestions for using sound en- 
ergy in chemical processing, but additional information on 
its effects is needed. The Bureau of Mines is engaged in 
research designed to evaluate the effects of high-frequency 
sound waves on the electrolytic deposition of certain metals 
from aqueous solutions. 

Examination of the literature reveals some interesting and 
important results when ultrasonic vibrations are applied to 
the electrodeposition of various metals. Some of these effects 
include improvement of physical properties,' imprint of half- 
wave patterns on the cathode surfaces.’ formation of metallic 
powders instead of coherent deposits,’ influence on crystal 
orientation and grain size,*;> and an increase in current 
efficiency.‘ 


® Chante 2 sf Mir 


= es, U f t of Inte ’ allege Park Metalluray 
search Center, College Park, Md 

Chemical engineer, Bureau of Mines, U.S. Department of Interior, College Park 
luray Research Center, ( leae Park, Md 
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Electrode potential studies indicated that the decrease in cell voltage resulted 


This investigation deals with the influence of high-frequency 
sound waves on the electrodeposition of copper from a simple, 
low-temperature cyanide bath. Data are presented on the 
effects of ultrasonic radiation on anode and cathode current 
efficiencies and on cell voltages at a series of current densities. 

Potential studies at the anode and cathode were conducted 
to determine the effects of ultrasonic radiation on electrode 


polarization and anode passivity. 


APPARATUS AND EXPERIMENTAL TECHNIQUES 

The acoustical system used in this work consisted of an 
electrolytic cell and transducer assembly immersed in a con- 
stant temperature water bath at 35C, and an ultrasonic 
generator (Figs. 1 and 2). The cell was fabricated from 15 
inch thick high-temperature polyethylene and had a 3- by 6- 
by 0.005-inch thick mylar window in one side to permit 
efficient transmission of the sound energy. The cell was 71% 
inches long, 4 inches deep, and 41% inches high on the inside. 
It contained two anodes, one cathode, and 2000 milliliters of 
electrolyte. A glass cooling coil was located in the cell, on the 
side opposite the mylar window. The cell top was made 
from 14 inch plexiglas. The barium titanate transducer was 
encased in a water-tight, stainless steel shell and was located 


37 





Cable to ultrasonic generator 
Water bath 
Transducer 
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Mylar window 
Thermometer 
Plastic cell cover 
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Overflow tubes 
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Fig. 2. 


in front of the mylar window and one inch from it (Fig. 2 
lhe effective radiating surface of the transducer was 7! by 
2 inches. The faces of the electrodes were perpendicular to 
the radiating surface of the transducer so that the sound 
waves passed parallel to them 

he anodes were fabricated from copper sheet which con 
tained a minimum of 99.9 per cent copper, and the cathodes, 
An electro 


plating stopoff lacquer was used to insulate portions of the 


except as noted, were reagent-grade copper foil 


electrodes The ratio of anode area to cathode area Was 2 ] 
8 square inches:4 square inches \node-to-cathode spacing 
was 1.5 inches. Fresh electrodes were used in each electroly 
sis. The surfaces were sanded with 3/0 emery cloth, rubbed 
with wet pumice, rinsed with distilled water, dried, and were 
given a final wash with carbon tetrachloride. The electrodes 
were weighed before and after electrolysis, and current effi 
ciencies were calculated from the changes in weights 
Reagent-grade chemicals were used in preparing the elec 
trolyte which contained the following chemicals, in grams per 
liter cuprous cyanide (CuCN), 22.5; sodium cyanide 
NaCN), 34.0; and sodium carbonate (NaeCO,), 15.0.’ The 
pH of the solution was adjusted to 12.0 by adding sodium 


hydroxide, and it changed less than 0.1 of a pu unit durin 


y 
5 


lise Fresh solution was fed into the cell at the rate of 
milliliters per minute This provided a small amount of 
circulation. The overflow solution was not reused. No more 
than six deposits were made with the same cell solution. At 
intervals, when the used cell solution was replaced with a 
fresh one, a duplicate electrolysis was performed. No signifi 
cant differences were noted when the results of these experi 
ments were compared. ‘To eliminate the effects of any changes 
in the cell solution during use, experiments with and without 


ultrasonic radiation were alternated in the schedule 


38 


Ihe ultrasonic generator used in this work had an average 
radiofrequency power output of 125 watts at a frequency of 38 
kilocyeles per second. The transducer had a resonant fre 
quency of 38 kilocycle. per second. 

Electrode potentials and cell voltages were measured at a 
series of constant current densities while the deposition was in 
progress. The current density was based on the geometric 
area of the cathode. A Luggin-type capillary tube (see Fig. 2 
was used to obtain electrode potentials and was arranged in 
such a manner that it could be removed from the electrode 
surface after each reading. The tip of the capillary tube made 
contact near the center of the exposed electrode surface 
Electrode potentials were measured with an L&N type K-2 
potentiometer, a saturated calomel electrode, and a saturated 
potassium chloride bridge. Potentials were referred to the 
standard hydrogen scale and were rounded off to the nearest 
hundredth of a volt. 

\coustical intensities* were calculated from pressure 
amplitudes as determined with a barium titanate probe and a 
Ballantine vacuum tube voltmeter. The sensing element of 


‘ inch long and 0.058 inch in diameter. The 


the probe was ,; 
calibration of the probe was made with its axis perpendicular 
to the sound wave, and its most sensitive portion toward the 
sound source. The significance of this type of intensity deter 
mination is limited because of the non-uniformity of the 
acoustic field inside the cell. This is the result of a number of 
effects, including refraction and diffraction, the reflection of 
the sound energy by the electrodes, the geometry of the cell, 


and attenuation of the sound waves by the gas-type cavitation 


Kcoustice 


, where ac is 
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TABLE I 


ELECTRODEPOSITION OF COPPER FROM A SIMPLE 
COPPER CYANIDE SOLUTION, 1 HOUR DEPOSITS 
35C, WITH AND WITHOUT ULTRASONIC RADIA- 
TION, FREQUENCY 38 KC PER SECOND, ACOUSTI- 
CAL INTENSITY 0.25 WATT PER SQUARE 
CENTIMETER 
Anode, Final 


Cathode, Cathode, 


current current current cell 


density, efficiency, efficiency, voltages, 


amp, sq ft per cent per cent volts 


With With With 


Nor- radia- Nor- radia- Nor-_ radia- 


mal tion mal tion mal tion 


107.0 112 28 
102.0 107 +8 
° 101 2.2 

“ 101 2.45 

™ 101 2 638 
101 2.77 

102. 2.93 

03 


90 
04 
14 
21 
$1 
58 
73 
84** 
71 
0 


> 
l 
7) 
5 


26 
31 
46 
58 


SoS SO OO Oe 


l 
2: 
3 





bubbles which formed in the cell. Results of intensity meas- 
urements made in the water bath next to the mylar window 
and inside the cell show that loss in power through the 
acoustical window was negligible. A large number of sound 
intensity measurements were made during the investigation 
and the intensity value expressed below is within the limits of 


the calculated output of the acoustical svstem used 


EXPERIMENTAL RESULTS 


The data in Table Land Figure 3 show the effects of ultrasonic 
radiation at a frequency of 38 kiloevcles per second and an 
intensity of 0.25 watt per square centimeter,* on the cathode 
and anode current efficiencies and on cell voltages at a series 
of current densities. 

Without ultrasonic radiation (normal operation), the cath- 
ode current efficiency decreased with increasing cathode cur 
rent density. Current efficiencies decreased from 53 per cent 
at 5 amp/sq ft, to 10 per cent or less at current densities of 60 
to 100 amps.** Irradiation with high-frequency sound waves 
increased the cathode efficiency at every current density used. 
The largest increases (to 73 per cent) occurred at current 
densities of 10 and 15 amp, sq ft. At the higher current densi- 


ties, the effect of radiation was not as great 


25 watt per sq cm in any ¢ 
ndustrial plating, this t 
t, and cathode currer 
3 here are consistent wit 


JANUARY, 1961 


During normal cell operation, the anodes corroded at current 
densities of 5 and 10 amp/sq ft, but stopped corroding (i.e., 
became passive), when the cathode current density was in- 
creased to 15 amps. When the anodes were irradiated, anode 
current efficiencies were more than 100 per cent up to a current 
density of 50 amp/sq ft. At 60 amps, anode current efficiencies 
were erratic; at higher current densities the efficiencies were 
less than 10 per cent. 

Celi voltage increased with increasing current density both 
with and without ultrasonics. Without ultrasonic radiation, 
there was a particularly large increase in cell voltage when the 
current density was raised from 10 to 15 amp/sq ft. Ultra- 
sonic radiation lowered the cell voltage at every current den- 
sity. Furthermore, it prevented the sudden increase in cell 
voltage which normally occurred between 10 and 15 amps. 
The decrease in cell voltage arising from the use of ultrasonic 
radiation was especially large between current densities of 15 
to 60 amp/sq ft (about one volt). Above 60 amps, radiation 
had less effect. 

A macroscopic examination of all the copper deposits made 
with and without ultrasonic radiation, immediately after 
deposition, showed a bright, smooth, adherent deposit up to a 
current density of about 50 amp/sq ft. At this point, the 
deposits began to develop small burrs or trees and were not as 
bright. Microscopic examination revealed that the crystal 
aggregates formed in an ultrasonic field were more symmetrical 
than those formed under normal circumstances. Grain size 
decreased as current density increased, both with and without 
radiation, but smaller grain size occurred when the cathode 
was irradiated. X-ray diffraction studies showed no signifi 
cant degree of preferred orientation either with or without 
radiation. 

This random orientation is contrary to the findings of Wolfe 
and others,® who noted a marked increase in preferred orienta- 
tion when copper was deposited from an acid copper sulfate 
solution in an ultrasonic field. However, in the bath used in 
the present investigation, there is rapid evolution of hydrogen 
and low current efficiencies, especially at the higher current 
densities. These conditions tend to result in random deposits. 

To explain the large changes in cell voltage and current 
efficiencies noted, potential measurements were made at the 
electrodes. ‘Time-potential curves were obtained for the 
cathode and anode as the cathode current density was varied 
stepwise from 5 to 100 amp, sq ft. Because the initial readings 
changed so rapidly, potential data at the anode and cathode 
Normally, the cathode 


polarized (became less noble) rapidly at all current densities 


were obtained in separate tests. 


and then gradually leveled off to a steady-state potential. 








Fig. 3. Cathode current efficiency versus current density, copper 
cyanide electroplating solution, 35C; ultrasonic radiation, frequency 
38 kilocycles per second, acoustical intensity 0.25 watt per square 
centimeter 





Fig. 4. Steady-state 
yanide electror 
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Ultrasonic radiation very quickly depolarized the cathode and 
generally resulted in a slightly less polarized steady-state 
potential (more noble 

Radiation did not greatly change the shapes of the cathode 
time-potential curves, except during the first few minutes. 

Wolfe and others,” using Schlieren techniques and working 
with copper sulfate solutions, attributed this rapid initial 
depolarization at the cathode to disruption of concentration 
gradients by the ultrasonic waves. These workers related this 
effect to the micro-agitation action of the sound waves. 

Time-potential data at the anode showed that, during 
normal cell operation, the anode polarized rapidly (became 
more noble) and then gradually came to a steady state. The 
effect of ultrasonic radiation was to decrease the amount of 
polarization. When irradiated with sound energy, the anode 
potential generally remained constant up to a current density 
of 50 amp/sq ft. Beyond this, radiation did not greatly alter 
the shape of the anode time-potential curves 

Figure 4 shows that ultrasonic radiation made the steady- 


state values of the cathode potential more noble (caused 


depolarization) at all current densities from 5 to 100 amp/sq 


ft. The effect of radiation was greater at the lower current 
densities but was not large at any current density. Radiation 
did not change the shape of the current density-potential 
curve and both curves appear to approach a limiting value 
Cathode potential versus current density curves were also 
plotted using potential readings taken during the above ex- 
Although 
these potential values differed slightly from those taken at the 


periments at the end of 300 seconds (not shown 


end of one hour (Fig. 4), the shapes of the curves and the 
effect of ultrasonic radiation were virtually the same. 

In another series of one hour electrolyses at a current den- 
sity of 15 amp/sq ft, a steel electrode (SAE 4130) was substi- 
tuted for the standard copper cathode. The initial potential 
readings of the steel cathodes were more noble, but the steady- 
state values and the effects of ultrasonic radiation were similar 
to those obtained with copper cathodes. 

Figure 5 presents curves re lating the steady-state anode 
potential to current density at cathode current densities of 5 
to 100 amp/sq ft. In the absence of ultrasonic radiation, there 
was a sharp increase in the steady-state value of the anode 
potential (more polarization) up to a current density of 20 
amp/sq ft. At current densities above this, the anode poten- 
tial did not change much with increasing current density. 
Ultrasonic radiation resulted in a less noble anode potential 
less polarization) at all current densities. This effect was 
very large at current densities of 15 to50 amps (more than one 
volt). In several experiments at 60 amps (with radiation), the 
anode polarized and became passive; the steady-state poten- 
tial was quite noble. In other experiments at 60 amps, the 
anode remained active (corroded) and the potential was much 


less noble. The current density range in which this occurs is 


aL 


indicated on the graph by shading. The anode was always 
passive at a current density of 70 amps. 

In normal cell operation, the anode became passive and 
stopped corroding at a current density of about 15 amp/sq ft. 
This was accompanied by the formation of a heavy bluish- 
black film on the anode. In the early stages of formation, this 
film was tinged with gray. X-ray diffraction analysis identi- 
fied it as cupric hydroxide. The film became thicker and darker 
with increasing current density, and at 50 amp/sq ft it 
amounted to about 0.25 gram per anode (Fig. 6B). Ultra- 
sonic radiation prevented the formation of this film and the 
passivity which accompanies it, at least up to a current den- 
sity of 50 amp, sq ft (Fig. 6A). This appears to be the limit- 
ing current density at which radiation consistently prevents 
anode passivity. Although a visible black cupric hydroxide 
film sometimes formed at a current density of 60 amp/sq ft in 
the presence of ultrasonic radiation, it did not obscure the 
entire anode surface until a current density of about 100 amps 
was reached. 

Miller’ observed a sudden jump in cell voltage when work- 
ing with a copper cyanide bath and using copper electrodes. 
He correlated it to a poorly conducting film on the anode. 
Read and Graham" also noted the formation of a passive film 
on copper-iron anodes in a copper cyanide solution. 

In an attempt to compare the effects of ultrasonic vibrations 
wit mechanical agitation, the standard copper cathode was 
replaced with copper sheet and was rotated during electrolysis 
by an electric stirrer; this also produced considerable agita- 
tion at both anodes. At a current density of 50 amp sq 
ft, mechanical agitation, produced by rotating the cathode 
at 200 revolutions per minute, did not prevent formation of 
the passive film on the anodes (Fig. 6C). At 300 revolutions 
per minute, the film was barely visible (Fig. 6D); however, the 
anodes did not corrode and the cell voltage was high. At a 
current density of 15 amp/sq ft, rotating the cathode at 300 
revolutions per minute produced results approaching those 
obtained with ultrasonic radiation; at 30 amp; sq ft mechanical 
agitation was much less effective. The electrolyte became 
cloudy when agitated in this manner, whereas it always 
remained clear when ultrasonic radiation was employed. 
Apparently, ultrasonic radiation results in a unique type of agi- 
tation that cannot be equalled by ordinary mechanical means. 

During the experiments in which the cathode was rotated 
at 300 revolutions per minute, the cathode current efficiencies 


were higher than normal, but they were less than those ob 





Fig. 5. Steady-state anode potential versus cathode current density, 
copper cyanide electroplating solution, 35C; ultrasonic radiation, 
frequency 38 kilocycles per second, acoustical intensity, 0.25 watt 
per squére centimeter 
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Fig. 6. Appearance of anode surfaces after electrolysis had continued for 1 hour 


was 50 amperes per square foot in each case. A 
square centimeter, B. h 


tained with ultrasonic radiation. For example, at a current 
density of 15 amp sq ft, ultrasonic radiation resulted in a 
current efficiency of 73 per cent, mechanical agitation 60 per 
cent, and normal operation 28 per cent At 50 amps, radiation 
resulted in an increase of 18 per cent over mechanical agita- 
tion. 
SUMMARY 

Several effects of ultrasonic radiation in the electrodeposi- 
tion of copper from a simple cyanide plating bath have been 
described and the following conclusions were reached: 

1) Ultrasonic radiation resulted in large increases in 
cathode current efficiencies and in large decreases in cell 
voltages over a wide range of current densities. It substan- 
tially raised the current density at which the anode normally 
becomes passive 

2) Ultrasonic radiation had a small depolarizing action at 
0.1 volt This effect is 


probably due to the intense micro-agitation (caused by cavi- 


the cathode at any current density 


tation) which disrupts the concentration gradients. 

3) The depolarizing action of radiation at the anode is 
large 1.0 volt Presumably, this is the result of the clean- 
ing or scrubbing action (cavitation) of ultrasonic waves in 
removing the cupric hydroxide film that tends to form on the 
anode surfaces. This film is accompanied by passivity. 

4) Ultrasonic agitation is more effective than conventional 
agitation. 

5) Ultrasonics may also have applications in other spe 
cialized plating processes where conventional stirring Is 


impossible or ineffective. 
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THE EFFECT OF SEALING IN LABORATORY 
CORROSION TESTS OF ANODIZED ALUMINUM 


A Short Study 


by W. E. COOKE and R. C. SPOONER* 


INTRODUCTION 
‘ } 
I: OR AESTHETIC APPLICATIONS of aluminum, such as archi 
tectural components or automotive decorative bright 
trim, the major function of anodizing is to produce the desired 
attractive surface finish and to retard changes in the appear 
Correct processing is required 


Adequate film thickness and 


ance during service exposure 
to yield optimum performance 
sealing are two major requirements. Inadequate preparation 
contributes to the following effects in service application 

Staining and Bloom 

Weathering Attack including Pitting 

Mechanical Damage 

Colour Fading 

The anodic film may become stained, or develop over the 

whole exposed area an unattractive non-uniform whitish cast 
commonly described as “bloom,” if it has not been sealed 
properly This operation, generally the final step in the 
anodizing procedure, consists of treatment in boiling watet 
or metal salt solutions during which the oxide film becomes 


This markedly 


affects the chemical and physical properties of the film, for 


partly hydrated, particularly on its surface 
instance it greatly reduces the porosity Laboratory tests 
for anodic films should therefore. include a procedure to 
measure the efficiency of sealing 

Exposure to outdoor environment causes slow weathering 
attack 


acterized by the formation of pits which generally are of the 


In urban and industrial environments this is chat 


‘clean” type, that is, there is very little local staining around 
the put An accelerated laboratory test to reproduce this 
type of pitting attack is a prerequisite for predicting the 
service behaviour in contaminated atmospheres. Good cor 
relation to service behaviour in a selected environment of 
adequate severity is of course, essential 

\n example of mechanical damage is the impingement of 
sand and gravel This mav cause local defects ranging from 
light abrasion, to crazing of the film and even to removal of 
the oxide coating. Proper selection of the alloy, temper 
gauge, shape and design of the part and location during serv 
ice can greatly reduce this type of surface deterioration. The 
anodizing conditions (excluding hard anodizing) and the film 
characteristics, once the thickness is set, appear to be of 
minor importance 

Che light fastness of a colored anodic film depends par 
ticularly on the colourant, film thickness, depth of color and 
emploved 


ve ing conditions The tv pe and extent of sealing 


are also Important Attention ts again directed to the need 


for an adequate test tor sealing 
I'he above brief review of factors causing service deteriora 
tion of the anodic oxide surface appearance indicates the 


need to be able to measure the sealing and corrosion resist 


ance of anodic coatings by convenient laboratory tests \ 


very complete review of tests reported in the literature has 
been provided by Wood.' Results obtained with certain of 
these tests have been compared by Hooper,* Brace,’ Spooner* 
and Kape. Many accelerated corrosion tests have been 
proposed and several are included in commercial process ot 
acceptance specifications for anodic coatings. Most of these 
procedures were developed and are widely used for electro 
No ex 


tensive study is available on the application of such tests, 


plated coatings on metals other than aluminum. 


particularly those recently proposed, to anodic coatings on 
aluminum alloys and it is believed that some of these pro 
cedures may be unsuitable 

This paper compares the results obtained in the more 
common of these laboratory tests with a series of bright trim 
alloy panels. These were coated with a relatively thin anodic 
film and sealed for various periods. The object was to deter 
mine on a limited basis which test is most appropriate for 


bright trim applications 


ANODIZING AND SEALING PROCEDURES 
In all cases, the material used was Alean G57S (AA5457 


sheet alloy of the following composition : 


Cu Fe Me Mn Si Al 


0.12 0.09 0.87 0.32 0.07 remainder 


This material was mechanically buffed, then chemically 
brightened in a proprietary solution of the phosphoric-nitric 
acid type. Following rinses in warm then cold running water. 
the material was immersed in nitric acid solution (1:1) to 
remove “smut” and residual phosphates (an essential step). 
The specimens were anodized for 16 mins. in 15 per cent by 
wt. sulphuric and acid solution at 21C with a current density 
of 15 amps per sq. ft. to obtain a nominal anodic film thickness 
of 0.3 mil (0.0008 in. After prolonged rinsing in cold running 
water, the material was sealed in fresh, deionized water at 
pH 6.0 + 0.2 and 100C for 0, 1, 5 or 15 minutes. These 
panels were then rinsed, dried and stored in a desiccator 
With coatings of this thickness, panels sealed for 1 minute 
were considered as being practically unsealed, for 5 minutes, 


partially-sealed and for 15 minutes, well-sealed 


DYE TESTS 

The well known ASTM dye or ink test® involves the appli 
cation of a cold dye solution to the surface followed by noting 
the degree of colour formed and its ease of removal on wash 
ing rhis is intended to provide a measure of the degree of 
sealing but the test has been criticized strongly as being 
inadequate 

In the present work only panels sealed for 0 and 1 minute 
became coloured and so failed the test, while those sealed for 
5 and 15 minutes passed. However, it is known from other 
work that the panel sealed for 5 minutes develops bloom on 
exposure in urban atmospheres due to inadequate sealing and 


so should have been rejected by a suitable sealing test. 
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The use of carbon tetrachloride, rather than water, to dis- 


solve the dye stipulated in the test, increased the sensitivity 


sufficiently to cause rejection of the 5 minute sealed specimen, 
but the colour was still very weak. Another dyestuff, Alumi- 
num Golden Orange RLW (aqueous solution, 3 g.p.l., pH 


7.9) was found to be even more sensitive. 


RESEALING WEIGHT GAIN TEST 
his test? measures the completeness of sealing by deter 
mining under specified conditions, the weight gain on reseal- 
ing in water, expressed as a percentage of the anodic film 
weight. A value of 2 per cent as the maximum acceptable 
weight gain, although probably too high, was reported’ in 
use for one application of this procedure to commercial work. 
The following weight gains were observed after twenty 


minutes resealing 


Original Sealing Resealing Weight 


( 


Time (min Gain (% 


These values show that discrimination in this test between 
the partially-sealed (5 min) and well-sealed (15 min) material 


is not particularly high 


ACIDIFIED SODIUM SULPHITE 
IMMERSION TEST 

rhis sealing test, developed by Kape* and studied by the 
authors,® consists simply of immersing the specimen in a 
solution of sodium sulphite (10 g.p.l. anhydrous salt adjusted 
to pH 3.75 with glacial acetic acid, then to pH 2.5 with 5N 
H»SO,;) for say a 10 minute period at 85¢ The resultant 
bloom, if any, provides a measure of the inadequacy of sealing 
lhe weight loss also quantitatively indicates the degree of 
sealing but is less convenient than visual rating of the bloom. 
Precaution must be exercised to ascertain whether the anodic 
film has been completely stripped; if so, sealing must have 
been absent or very poor. Poorly or partially sealed panels 
develop heavy or light bloom respectively during the test, 
whereas well sealed work is unaffected. This is shown in 
Fig. 1A which compares the image clarity and brightness 
after testing of panels sealed for various periods. The high 
clarity of the 0 and 1 minute panels as compared to the 
hloomed, dull appearance of the 5 minute panel is due to the 
oxide having been stripped during the test. The 15 minute 
panel has been unaffected and shows the slightly lower image 
clarity typical of anodized surfaces. The sharp contrast 
between the 5 and 15 min sealed panels clearly illustrates the 
usefulness of this test for high discrimination between par 


tially and well sealed material. 


SULPHUR DIOXIDE HUMIDITY TEST 

Brace® has proposed a sealing test for anodic films consist 
ing of exposure in a cabinet to an atmosphere containing 
sulphur dioxide at a temperature slightly above ambient for 
a period of 24 hours. The degree of white bloom and deposit 
formed during the test pe riod decreases as the degree of 
sealing is raised. This procedure has been considered for 
inclusion in the British Standard Specification'® for anodic 
coatings, which is presently being revised. 

Che appearance, after this test, of panels sealed for various 
periods is shown in Fig. 1B. Sealing for 15 min is required to 


withstand and pass this test. There is a clear visual differ- 
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ence between the partly (5 min) and well sealed (15 min) 
panels. The long test period makes this test more useful as 


an acceptance rather than as a shop-process test. 


NEUTRAL SALT SPRAY TEST 
The salt spray test!! has been employed for many years as 
an acceptance test for anodized work. However, it provides 
only slight discrimination between unsealed and well sealed 
work (Fig. 1C 


with staining as compared to pitting produced in service which 


Prolonged exposure produces pitting attack 


has little or no staining. Film thickness affects pitting re- 
sistance in this test but thickness is more conveniently, 
quickly and accurately measured by instruments available 


than is determination of salt spray resistance 


ACIDIFIED SALT SPRAY 
lhe value of salt spray testing under the more aggressive 
conditions secured by adding acetic acid” has been discussed 
by McMaster. 


electroplated coatings on steel and zine base die castings but 


The major application in his work was for 


a brief mention of the use of the test with anodic coatings 
was included. In our work it has been found that this test 
serves the dual role of indicating the degree of sealing (by 
bloom formation during the first 8-24 hr exposure) and pit 
ting resistance. The latter characteristic is greatly improved 
by increased film thickness, and is affected to a lesser extent 
bv the degree of sealing 

nsealed or poorly sealed panels Fig. ID developed ap 
preciable bloom and staining while partly sealed specimens 
showed only a slight amount. The adequately sealed speci 
men Was free of bloom. Work in this laboratory has indicated 
that well-sealed 0.3 mil anodic oxide films withstand a 24 
hour test period with neither blooming nor pitting. 

A rise in temperature of the acidified salt spray from 95 to 
120F increases the rate but changes the attack to a less de 


sirable type, Le stained its. 


COPPER ACIDIFIED SALT SPRAY (CASS 

The great need of the electroplating industry for a labora 
tory corrosion test to reproduce in a few hours the type of 
attack typical of industrial environments such as Detroit or 
Pittsburgh led to the development of the copper acidified 
salt spray (CASS) and Corrodkote tests. These have con- 
tributed greatly to improved plating procedures. The CASS 
test conditions are aggressive due to the addition of copper 
salts and to an increase in temperature to 120 from the 95F 
used in normal and acidified salt spray. Good correlation to 
service behaviour has been reported with different types of 
bright nickel, chromium deposits. 

The CASS test has been specified for bright trim anodic 
films probably more because of the current acceptance of 
this test for plated deposits than because of its particular 
value to predict the service behaviour of this type of anodic 
coating. The results obtained with the test (Fig. 1E) have 
not been favourable in that they do not differentiate between 
poorly and well sealed materials. As with the neutral salt 


spray, the test provides some measure of pitting resistance 


CORRODKOTE 
rhe Corrodkote test" differs markedly from the corrosion 
tests discussed above. A kaolin-water slurry containing metal 
salts and acid additions is brushed on the surface, dried and 
then exposed for 20 hours in a humidity (100 per cent) cabi- 


net, followed by removal of the wet powder and examination. 
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Fig. 1. THE EFFECT OF SEALING TIME IN LABORATORY TESTS 
MAieene at left. tt nanels sealed in water (pH 6.0, 100C) for 1.5 and 15 mir 


IV} xtent ttl itt more cve le s measures produced no cle te noration in appearance of the anodic film 
mw ¢ ent Oo mw i uc i 

t! rt lor tal regardless of the degree of sealing Longer test periods are 
ne co oOsion resistance yg 

not convenient in acceptance testing However, it Was noted 


use with 


Although 


this 


test 


has not been specified for 


anodic coatings on 


include it in 
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this co 
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IMnparisor 
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t appeared worthwhile to 


\ standard 20 


hour 


( vele 


that bv raising the temperature to LLIF. one evcle was suff- 


cient to cause deterioration of the anodic film. The type of 
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pitting varied from fine to coarse with increased degree of 
sealing. Further study is required of this effect. Other work 
on this test has shown, as expected, that pitting resistance is 
raised by increasing the film thickness. 


CATHODIC DISSOLUTION TEST 

A new interesting type of test has been proposed recently" 
in which a high potential is applied between a platinum anode 
and the anodized test panel. A drop of the CASS test solution 
is placed on a small area and the change in potential recorded 
over a short period to vield a volt-second value. It is claimed 
that this number varies directly with the corrosion resistance 
of the anodic coating under test. Values were measured 
using a voltage recorder and integrating the area under the 
voltage-time curve obtained during the initial three minute 
test period. The following results indicate the relative im- 


provement with increased sealing periods. 


Relative 

Min Performance 
1.0 

1.06 

1.12 

1.18 

30 18 


Sealing Period 


The results increased slowly but consistently with longer 
sealing to a maximum (15 min) and remained at this point. 
The test provides a measure of sealing but is not particularly 


sensitive to this variable. 


SUMMARY 

Of the various tests which were investigated, some measure 
the degree of sealing, others the pitting resistance and one, 
both these characteristics in differing degree Among those 
tests which measure only the degree of sealing, the results 
show that the acidified sodium sulphite immersion test and 
the sulphur dioxide humidity test both provide good dis- 
crimination, but a slight advantage is apparent in favour of 
the acidified sodium sulphite immersion test. The resealing 
weight gain test and the various modifications of the ASTM 
dye test provide less sensitive measurement of degree of 
sealing. The dye test and its modifications the only 
tests that can be carried out readily in situ 

The tests which measure pitting attack do so by producing 
a type of attack and an adherent corrosion product differing 
from that occurring in nermal atmospheric exposure. The 
neutral salt spray and CASS tests are in this category 

The type of test that measures both the degree of sealing 
and the pitting resistance is most useful. Of the various pro 
cedures examined, only the acidified salt spray test falls in 
this class. It provides an indication of sealing quality and 
deteriorates the anodic film in a manner similar to that which 
occurs in service environment. The test period required (24 
hours or more) is too long for its use as a quick process con 
trol measure, however, it should be considered as an accept 
ance test for both the degree of sealing and the pitting 
resistance 

For shop tests during production, instrumental measure 
ment of film thickness and determination of the degree of 
sealing by the acidified sodium sulphite immersion test should 


prov ide good control 


The above results and conclusions indicate the need for 


further work in this field, particularly to determine the cor- 


relation between service behaviour of various types of anodic 


films and the results of different laboratory sealing and"cor- 
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rosion tests. Very little published work is available in this 
area. A broad investigation by an industry wide group with 
a critical evaluation of the results obtained is requuired to 


provide an accurate basis for specification purposes. 
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THE NEED FOR RESEARCH ON ABRADED 
AND POLISHED SURFACES 


by L. E. SAMUELS* 


ABSTRACT 


of 


sractical problems concerned with the be 


netal surfaces is a better understanding of the nature of these 


— METAL FINISHING INDUSTRY is interested in the be 
haviour of metal surfaces which have been machined, 
abraded and polished by various mechanical means. It ts 
interested, for example, in the manner in which the surfaces 
react in chemical and electrochemical processes, particularly 
electrodeposition, and in how the surfaces stand up in service 
Many investigations have been carried out in the past which 
have had the object of correlating some such property with 
variables of surface preparation, but both the planning and 
interpretation of these experiments has been greatly hampered 
by a lack of basic knowledge of what the surfaces dealt with 
are really like and of how they have been altered by the 
particular finishing processes investigated 

Although this field has been rather neglected in the past 
recent endeavours have at least accumulated sufficient in 
formation to indicate what the problems are. The purpose of 
this article will be to point out some of these problems, to 
highlight some of the things that we don’t know and need to 
know if we are to place our thinking on practical metal 


finishing problems on a sounder basis 


rHE ATOMIC STRUCTURE OF A SURFACE: 

NUCLEATION OF GROWTH AND DISSOLUTION 

The simplest conceivable arrangement of atoms in the 
outermost surface layer of a crystalline solid is that of a close 
packed plane. For this to occur, the surface would have to be 
atomically flat and exactly parallel to a particular simple 
crystallographic plane This situation is approached in 
special circumstances, such as in the surface of carefully 
cleaved mica, but real surfaces generally intersect the crystal 
lattice on a random plane and are anything but atomically 
flat. Surfaces of the type being discussed have a very complex 
surface topography indeed and their atomic structure must 
he correspondingly complex 

\ satisfactory atomic model has been developed for an 
asperity in a surface on the assumption that crystal planes 
persist without modification right up to the surface.' The 
model indicates that the surface is composed of a series of 
steps each of which is atomically flat and parallel to some 


*Australian Defence Scientific Service fence Standards Laboratories, New South 
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s which appear to be particularly in need 


simple crystal plane (Fig. 1); any feature of surface geometry 
can be accommodated by a suitable arrangement of such 
steps. Excellent confirmation of this model has been obtained 
by Miiller? using his field emission microscope (Fig. 2 
Phese micrographs are obtained from the tip of a very sharp 
needle and can be interpreted as indicating the positions in 
plan of individual atoms located at the edges of the atomic 
steps in the tip (cf. Figs. land 2). In the case of abraded and 
polished surfaces, account must also be taken of the numerous 
deformation defects, particularly dislocations, which must 
emerge at the surface. The field emission micrographs indi 
cate that emergent dislocations can cause atomic steps in the 
surface just of the type suggested by the standard geometric 
models of these defects. They may therefore add further 
complications to the details of the atomic model of industrial 
surfaces but it should, nevertheless, be quite possible to 
develop such a model 

The point about all this is that the atoms at the edge, face. 
and corner positions have different numbers of neighbours 
and hence have different unsatisfied binding forces. Conse 
quently, some of the positions are preferred sites for nuclea 
tion. Remembering that the concentration of any type of 
site in technical surfaces is probably very high, it is reason 
able to ask whether the phenomenon of nucleation, both of 
growth and dissolution, does not have to be treated in these 
terms 

Until very recently, the popular approach to this problem 
was based on considerations of the effects of dislocations 
emergent at an atomically flat surface, but it is now apparent 
that this approach is a failure. There is good evidence, for 
example, that dislocations are not preferred sites for the 
nucleation of growing oxide films’: ° unless, perhaps, they are 
“decorated” with impurities; again, it is now clear that dis 
locations are not, unless suitably decorated with impurity 
atoms, generally preferred sites for the development of etch 
pits during the dissolution of metals.° There is, on the other 
hand, evidence that steps in a surface are preferred sites for 
nucleation.’ In the atomic model of the surface, dislocations 
are no more than one possible source of atomic steps, and it 
begins to look as though this is the way in which they should 
he regarded in this context. 
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Fig. 1. Ball model 
face-centered cut 
to the rx 


If nothing else, this discussion indicates how little is known 
about nucleation, a subject which is of such fundamental 
importance to the electrodeposition industry. The problem 
does not end there, for we also need to know how the nuclei 
grow laterally and unite, since these factors must also in 
fluence the structure and adhesion of the critical first lavers 
of the deposit. The same type of information is required 
about dissolution, which is the inverse case, because these 
things determine the details of the topography of etched sur 
faces. Etched surfaces usually are faceted, the facets tending 
to expose a simple crystallographic plane. One would like 
to know what is the mechanism by which these facets develop, 
what determines the crystal planes exposed, and what deter 
mines the size and shape of the facets and hence the true 


area of the etched surface. 


SURFACE OXIDE FILMS 

Phe next way in which real surfaces depart from the ideal 
is that they are contaminated with adsorbed gas and, with the 
exception of the noble metals, with films of oxide and othe 
chemical contaminants. It is widely recognized that the 
presence of the latter films may often have an important 
influence on the behaviour of the surface, and a good deal of 
information has been accumulated on the chemical nature of 
the films, their mean thickness and the relationship between 
the orientation of the oxide erystals and that of the sub 
strate. The unknown is the physical form of the film. 

It is probably true that many think of the oxide film formed 
during normal exposure to air at room temperature as being 
reasonably uniform in thickness, although it has also been 
convenient for the purposes of various theories to assume that 
Surely this 


picture of the laver is much too simple. It is well established 


the film contains occasional pores and cracks 


that, at least at an early stage, oxide film formation proceeds 
by a process of nucleation and growth, the nuclei growing 
laterally until they touch as well as growing outwards. It is 
quite possible that the nuclei do not all unite perfectly and 
very likely that a uniform growth front is not maintained. In 
addition, further complications arise when the specific volumes 
of metal and oxide differ appreciably; the existence of this 
complication is widely recognized but its consequences are 
still largely speculative. 


Some most interesting observations have recently been 
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made on the oxide film formed on a number of metals at 
elevated temperatures. The growth front has been observed 
in silhouette by means of the electron microscope,* ° and it 
has been found in all cases that the outer surface is anything 


but smooth. A wealth of protruding whiskers, spikes and 


platelets is characteristic (Fig. 3). The oxide film on indus- 
trially abraded and polished surfaces could well be of this 
form if high surface temperatures are attained (see below 

The observations also suggest that there may be some basis 
for the suspicion that the film formed at ambient tempera 
tures is similarly irregular. But we do not know and we need 
to know, particularly for purposes such as explanations of 
corrosion and corrosion inhibition behaviour. Similarly, we 
need to know if there are pores, cracks and other defect 
structures present and, if so, what is their form and distribu 


tion and how and when they form. 


SURFACE PLASTIC DEFORMATION 
\ reasonable general description of the plastically deformed 
laver produced by abrasion and polishing is now available.’ 
Many details, however, are still lacking. In particular, the 
general description recognizes that there is an outermost 


the distortions are 


portion of the deformed layer in which 
particularly severe and perhaps of a different type from that 
of the rest of the deformed layer. This is obviously the 
portion of the laver that is of the greatest importance in 
questions which range from fundamental ones such as the 
detailed atomic structure of the surface to practical ones such 
as the possibility of whether this layer is a plane of weakness 
and can contribute to the spalling of electrodeposits. Yet it 
is the portion of the deformed laver about which least is 
known 

Phe reasons are that the layer is difficult to examine experi 
mentally because it is so thin and so severely distorted. 
Optical metallography has been applied just about to its 
limit. The layer is rather too thin and too variable in struc 
ture to be amenable to X-ray diffraction methods. Electron 


diffraction techniques are more suitable and a good deal of 
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Fig. 2. Field emission micrograph obtained from a sharp as- 
perity in a platinum crystal, platinum being a face-centered 
cubic metal. The cube direction is perpendicular to the paper 
Each spot indicates an atom loceted at an edge position, such as 
those at the edges of the steps in the ball model of Fig. 1 
(Miller, Pimbley and Mulson*). 








of the oxide film formed or 


8000 approx 


interesting information is being obtained in this way, par 
ticularly by the group led by Wilman However, the tech 
nique provides rather indirect evidence on the structure of 
the surface lavers and the average structure of a considera bk 


area at that. More positive information on the local struc 


ture, particularly of the dislocation distribution and fine 


deformation structure, is required. This seems to be a field 
awaiting the attention of advanced techniques of electron 
microscopy 

Another basic question is the origin of this specially dis 
torted zone Although it is apparent that material removal 
during abrasion and polishing is a metal cutting process, it is 
equally apparent that the abrasive particles used are far from 


deal cutting tools Their cutting points are of a complex 


ounded form whi is quite variable amongst different tvpes 


ades of abrasive, and even within the one grade. Some 


and gt 


may be so shaped and aligned as to have a reasonably satis 
factory rake angle as a cutting tool, whereas others may have 


such an unfavourable rake angle that they don’t cut a chip 


but merely rub a groove in the surface Presumably 


is a considerable difference in the surface deformation 


e two cases 
fore we can expect to treat the cutting process 
ts effects more rationally we need to establish the condi 
under which these two possible situations can arise 
» establish what proportion of the abrasive 

ad what proportion rub in prac tical processes 

affected by the manner in which the abrasive 


nted and wear in vice Wi finally need 


hese ings result in important differences 


deformed laver left in the surface 


SURFACE FLOW 

iat “surface flow” occurs during 
abrasion and polishing treatments, particularly polishing 
treatments. It is not always clear what is meant by this term 
but presumably it implies transport of material across the 

surface from one point to a reasonably remote one 
The idea probably stems from the Beilby concept that 
polishing occurs by material being smeared across the surface 
to fill im the pre existing irregularitic s It is now adequately 


established that this does not happen, certainly not in the 
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abrasion and polishing operations which are being con- 
sidered. It is conceivable, however, that material may be 
displaced short distances in a direction parallel to the surface 
by mechanisms of ordinary plastic deformation. It is cer- 
tainly observed that the surface grains in machined surfaces 
are elongated and bent over in the direction of cutting, but 
even in bad cases the displacement parallel to the surface is 


considerably less than the depth of cut. This suggests that 


the phenomenon would be a rather minor one in industrially 


abraded surfaces, and the limited evidence available suggests 
that this is indeed so (Fig. 4). It must be admitted, however, 
that the evidence is neither as conclusive nor as general as 
could be desired. The problem needs looking at more closely. 

There are also indications that there is a rather different 
plastic deformation phenomenon of greater importance occur- 
ring during abrasion. For example, it has been noted that 
open cavities in the base metal appear to collapse, rather as a 
balloon deflates, when they move into the surface layer of 
severest deformation (Fig. 5).'° There is an obvious need to 
determine more about this effect, viz: what the forces re- 
sponsible are, the severity of operation necessary to collapse 
cavities of different sizes, and the effects of the collapsed 
cavities on the behaviour of the surface. 

The next logical question is what happens to cavities which 
are filled with a brittle foreign material; for example, to non- 
metallic inclusions in steels and graphite in cast irons. An 
answer to this is surely necessary before any explanation can 
be attempted for the combined effects of non-metallic inclu- 
sions and method of surface finishing on the porosity of 
electrodeposits, a matter that has been the subject of many 
investigations. 

Observations have also been made by Steer,’* and more 
recently by Poor et al.," which indicate the presence of 
fragmented material in industrially finished surfaces. These 
were all isolated observations, but appear to indicate a 
phenomenon of importance which needs to be followed up 


systematically and its cause established. 


SURFACE HEATING 
One of the most vexatious questions remaining in the field 


is that of whether high surface temperatures are attained 


Fig. 4. Section approximately parallel to the mean surface 
towards the base of a scratch in a normalized steel abraded 
dry on a linisher belt. X 2000. The bending of the carbide 
plates of the pearlite, indicating the extent of the plastic dis- 
placement parallel to the surface during abrasion, is even 
severer here then usual 
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taper section of a ground surface of a 

500. Taper ratio: 10. The feature shown 

y an open shrinkage cavity which collapsed when 
> surface detormed layer. Displacements of the 
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n Fig. 4 could not account for this phenomenon 


during abrasions and polishing. It used to be supposed that 
the basic mechanism of polishing involved the attainment of 
sufficiently high temperatures to result in local surface melt- 
ing. Now that it appears that this is not so, the position has 
to be re-examined. Appreciable surface temperatures must 
be attained under some industrial conditions because the 
whole specimen can become quite hot. The questions are 
what temperatures and under what conmlitions. 

The meagre experimental evidence at present available is 
conflicting, ranging from suggestions that quite severe condi- 
tions must be exceeded before reasonably high temperatures 
are attained" to suggestions that very high temperatures are 
attained under the most mild conditions of abrasion.” The 
experimental difficulties are formidable because such a small 
volume is heated at any one time and because the temperature 
flash is of such short duration Attempts to measure the 
temperature flashes directly have been successful only in 
cases such as severe machine grinding."© The remaining 
evidence is been obtained by indirect means such as by 
looking for phases whose presence would indicate that a 
certain critical temperature had been exceeded. Various 
attempts have also been made to estimate the maximum 
surface temperature by theoretical methods,'’ but the as- 
sumptions necessary in these treatments are such that they 
by If anything, they favour the 


can ised as a guide only 


view that rather severe conditions are necessary for high 
temperatures 

Further endeavours aimed at obtaining a clearer solution 
to this problem are essential, for the matter is one of profound 
importance. It has already been noted that the temperature 
attained could have a considerable influence on the form of 
the surface oxide layer. Probably of more importance, how- 
ever, is the likely influence of surface heating on the structure 
of the deformed layer. It might firstly result in strain relief 
and then recrystallization of the layer. Further, it might in 
some instances result in phase transformations. Of possible 
cases, the most important undoubtedly is that of martensite 
formation in steels; it does not take much imagination to 


appreciate the practical consequences of such a result. It is 
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well established that this sort of thing can occur under severe 
grinding conditions; the critical questions are what are the 


limits to the phenomenon and what are the guiding principles. 


REMARKS 

No attempt has been made to make this appraisal exhaus- 
tive, attention having been confined to those topies which 
appear to be most in need of attention. The list is neverthe- 
less an impressive one, and is sufficient to indicate that the 
problems remaining unsolved are numerous and basic. This 
is perhaps no more than is to be expected from the very 
limited amount of attention that the field has received in the 
past. It also serves to support the thesis advanced in the 
introductory remarks of this paper that satisfactory solutions 
to many of the practical problems confronting the metal 
finishing industry cannot be expected until such matters are 


more fully studied. 
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ELECTRODEPOSITION OF IRON-ZINC ALLOYS 


FROM THE 
PYROPHOSPHATE BATH 


by VASANTA SREE and T. L. RAMA CHAR* 


ABSTRACT 


zinc from the pyrophosphate bath. A detailed study 


he variao 


nditions fc 


n are: composition of solution—iron 5.6, zinc 19.6 


tudies 


INTRODUCTION 

A wore OF IRON AND ZINC have been deposited from 
L sulphate and chloride’ solutions. Most of the work is, 
however, covered by patents, and detailed information of an 
academic character is lacking. It has been shown in this 
laboratory that the pyrophosphate bath can be used for the 
plating of iron’ and zine.* The preliminary work on the 
codeposition of iron with zine from this bath has been briefly 


re ported earlier 


EXPERIMENTAL PROCEDURE 

Plating solutions were prepared from potassium pyro- 
phosphate, ferric chloride and zine pyrophosphate. The 
pyrophosphate content was in excess of that required for 
complex formation The molar ratio of pyrophosphate 
P.0;7)~* to metal was 2.5. Only solutions containing a low 
zine concentration of 0.025M and 0.05M, and iron concen- 
tration of 0.1M, required a ratio of 4 in order to keep them 
stable Physico-chemical measurements have shown that 
the metal ion concentration (g. ion/1) for the pyrophosphate 
complexes are of the order of 107 for iron and 10~° for zine. 


The ferric iron was estimated by stannous chloride reduction 
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alloy composition, cathode efficiency and 


obtaining satisfactory alloy deposits in the 


current density 0.35 to 8.4 amp.dm,’? 


n the range 10 to 100 per cent iron can be 


There were sudden changes in plate com- 
irrent densities due to the depo 


tion of alloys of 


>s 
alpha plus epsilon, and zeta phases. In 
f the deposit was practically constant 
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CATHODE POTENTIAL, VOLTS 


Fig. 1. Cathode potential curves for iron and zinc. Ratio 2.5, 
temp 60C, pH 9.2-9.9 throughout unless otherwise stated. 1—4 
Fe: (1) 0.025, (2) 0.05, (3) 0.1, (4) 0.15M; 5-8 Zn: (5) 
).05, (6) 0.1, (7) 0.2, (8) 0.3M 
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TABLE | 
EFFECT OF VARIABLES ON ALLOY DEPOSITION 


Per cent Fe i 


Variable deposit 


Fig. No. 2-4 
Increase in c.d. 
constant 


Increase in Fe conen. of soln. mucrease 


Increase in Zn conen. of soln decrease 


Increase in P.O; conen. of soln., ratio 2.1, 2.5 


> 


and $ little change 
Increase in total metal conen. of soln.—0.1, 0.2, 
0.4, 0.53M 


Increase in pH of soln. 


little change 


little change 
Increase in temperature—40, 50, 60, 70, 80°C 


low e.d, then 


little change 

Addition agents 
Am. fluoride 
Rochelle salt 
Pot. cyanide 


Molybdie acid 


decrease 
little change 
little change 


low c.d, then 


little change 


decrease, then 


increase at very 


increase at very 


Cathode Limiting Cathode 


efficiency c.d. potential 


5 : 6-8 


general increase increase, with 


sudden jump 


variation Increase decrease 


irregular 


increase increase increase 


little change no change slight increase 


variation increase slight decrease 


irregular 


increase no change slight increase 


decrease at very increase decrease 


low c.d, then 
little change 
variation irregular 


decrease decrease 


decrease little change 


decrease 


decrease no change slight decrease 


decrease at very no change little change 
low e.d, then 


little change 





and titration with standard potassium dichromate, zinc by 
titration with standard potassium ferrocyanide, pyrophos- 
phate by the ammonium phosphomolybdate method, and 
orthophosphate by the method of Kolthoff and Stenger. The 
deposit was stripped from the cathode with 1:1 hydrochlori« 
acid (sp. gr. 1.17) and analysed 

For each experiment, a 200 ml portion of fresh solution was 
used. A eylindrical hollow cathode of platinum or copper 
l in. length by *¢ in. diameter) slipped over a stainless 
steel rod was placed inside a ring shaped platinum anode 
such as used for electroanalysis. The inter-electrode distance 
was ') in. A zine anode corrodes satisfactorily but an iron 
anode, either cast or electrolytic, is totally passive in pyro 
phosphate solutions. Separate anodes of the two metals 


were, therefore, not used Phe bath was worked under still 


conditions as agitation did not improve its performance 
The plating time varied from 10 to 60 minutes. 

The cathode efficiency was determined by the usual method 
A Philips Conductivity 


specific resistivity 


for alloys Bridge was used for 


measurements. The pH was measured 
with a glass electrode, and adjustments were made with 
hydrochloric acid or potassium hydroxide. Conditions were 
carefully controlled to obtain electrode potential values (hy 
drogen scale) to an accuracy of + 0.005 \ The data have, 
however, been presented to the second decimal place, the sign 
of the potential being negative. A decrease in the cathode 
potential means that the potential is less negative. The 
rest of the experimental details were the same as described 
before.' The conventional throwing number was calculated 
from the equation of Gardam"™ for a linear relationship be- 
tween cathode potential and the logarithm of the current 
density. Photomicrographs of the surface of a thick coating 
0.001 in.) of the deposit were taken with a Leitz Projection 


NM crosce¢ ype 


X-ray powder patterns of the deposit were ob- 
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tained with a Siemens, Baujahr 1950 Model Unit. Iron K a 


radiations were utilized at 35 KV and 15 milliamperes, with 


a manganese filter. 


EXPERIMENTAL RESULTS 

Figure 1 presents the cathode potential curves for iron and 
zine at different concentrations. Zinc is the baser of the two 
metals, its potential being more negative than that of iron. 

Alloy deposition was carried out under different conditions 
with respect to electrolyte concentration, addition agents, 
pH and temperature \ detailed study was made of the 
effect of the variables on plate composition, cathode efficien 
cy and cathode potential. The results are presented in 
Figs. 2 to 11, and Tables I to IIL. 
part of the data obtained are omitted from the figures and 
tables 


To avoid overlapping, 


The recorded data correspond to good quality de- 
posits. The effect of the variables on alloy deposition are 
summarized in Table I. 

The bath gives adherent and smooth deposits with 10 to 
100 per cent iron, the colour ranging from dull grey to bright 
grevish white with an increase in the iron content. The 
Beyond 


a temperature of 80C, however, the iron in the solution had 


bath was stable under the experimental conditions. 


a tendency to precipitate. The insoluble anode is quite 


satisfactory to obtain alloys of any desired composition, but 
it will be difficult to control the bath composition in view of 
the gradual depletion of the metal concentration. Ageing 
up to six months had little effect on the bath performance. 
The orthophosphate in the solution was practically negligible. 
Coatings thicker than 0.0005 inch could be obtained. They 
were resistant to corrosion by the laboratory atmosphere (1 
to 2 vears) and did not change much in appearance or colour. 


The total metal content was 99.9 to 100 per cent. 


5] 





Operating Conditions 

Table II gives the operating conditions for obtaining satis- 
factory deposits together with the plating characteristics 
under optimum conditions. The bath is satisfactory from the 
view-point of (a) cathode current density (up to 20 amp/dm* 
with agitation), (b) cathode efficiency, (c) quality and com- 
position range of deposit, and (d) throwing power of the 


solution 





TABLE I 
OPERATING CONDITIONS 
Optimum 

Bath composition, g | 

Ferric chloride it 5 27.0 

FeCl,.6H2O 

Zine pyrophosphate 5. 56.4 

Pyvrophosphate 3.5-2 174.0 

P,O;)~* 2: $ 1.0M 

Iron 8 5.6 

0.025—-0.15M 0.1M 
Zine 1.6-26.2 19.6 
0.025-0.4M 0.3M 

pH 8.2-10.2 9.5 
lemperature, “¢ 40-80 60 
Sp. resistance, ohm cm/cm $.40-7.57 4.81 
Bath voltage, v 2.5-3.8 2.5-3.6 
(Agitation, rpm 0,800 Nil 
0.35-8.4 0.35-8.4 
5.6-20.0, 


Cathode c.d, amp, dm 


agitation 
Cathode efficiency per cent 10-87 42-85 
Cathode potential, \ 0.88-1.81 0.99-1.35 
Throwing number, N 0.1733 
Deposit 
Composition, per cent Fe 20-50 
rime to deposit 0.0005 in., 


mins. at 4.2 amp/dm 16 








"le IRON IN DEPOSIT 











28 42 5-6 


c. d, amp /dm? 


DISCUSSION 
The experimental results show that the pyrophosphate 
bath is suitable for the plating of iron-zine alloys. The total 
metal concentration in the iron-zine pyrophosphate bath is 
comparable to that in the acid baths. The current density 
is, however, higher in the latter case. 


Alloy Composition 

The iron content of the deposit could be increased chiefly 
by an increase in the iron or decrease in the zine concen- 
tration of the solution, decrease in current density, and to 
some extent by an increase in the temperature (Figs. 2 to 
4). The other variables had no significant effect on the alloy 
composition, the maximum variation being 7 per cent iron. 
The effect of current density was significant only at low 
values; in the high current density range the composition was 
practically constant. Sudden jumps occurred in both com- 
position and cathode potential in the lower current density 
range. A similar observation has been made by Foerster. 
He did not find any significant effect of temperature on 
composition. Jepson and coworkers’ as well as Tripathi and 
Udupa® have, however, found that the zine content in the 
deposit decreases with increase in current density. Work 
done in this laboratory has shown a similar constancy of 
composition during the deposition of alloys of nickel with 
cobalt,” tin,” iron” and zine,"® and of tungsten with nickel! 
or cobalt’ from pyrophosphate solutions. 

In the deposition of iron and zine, the free pyrophosphate 
content of the solution had little effect on the plating char 
acteristics. The observed behaviour in alloy deposition is 
to be attributed to the presence of the same complexing 
anion for both metals and the excess of free pyrophosphate 
in the bath. Addition of 5 g/l ammonium fluoride to the 
bath decreased the iron content of the deposit (from 25 to 
8 per cent at 2.1 amp/dm*), and 1 g/l molybdic acid increased 
the iron content at low current densities (from 34 to 89 per 
cent at 0.7 amp/dm*). 


In acid baths for iron-zine alloy plating the ratio of iron 
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Fig. 3. Effect of zinc concentration in solution on deposit com- 
position. Fe 0.1M, Zn: (1) 0.025, (2) 0.05, (3) 0.1, (4) 0.2 
(5) 0.4M 
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Fig.”4. Effect of temperature on deposit composition 
0.1M, Zn 0.3M, pH 9.5, Temp °C: (1) 40, (2) 50, (3) 
4) 70, (5) 80 


CATHODE POTENTIAL, VOLTS 
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c. d, amp / dm? 


of iron concentration in solution or cathode 


Conditions same as in Fig. 2 





to zine in the solution is greater than that in the deposit.‘ 

Foerster’ attributes this to the retardation of iron deposition. 
Jepson and coworkers® have reported that the metal ratio in 
the bath is proportional to that in the deposit. The present 
investigations, however, show that there is no direct relation 
between the metal ratio in the solution and that in the de- 
posit. It is possible to work the bath with a wide range in 
the ratio of iron to zine and obtain alloys of any desired com- 
position. Low current densities have to be used in order to 


deposit alloys with a high iron content 





Cathode Efficiency 

The cathode efficiencies with which pure iron is deposited 
from an iron pyrophosphate solution and zine from a zine 
pyrophosphate solution, are, respectively 7 to 66 and 43 to 
80 per cent, if the baths are operated over the same range 
of conditions as the alloy baths used in this study The 
alloy efficiency is 10 to 87 per cent, generally closer to that of 
zine (Fig. 5). Foerster® has obtained efficiency values in the 
range 65 to 95, and Tripathi and Udupa® report values of the 


order of 68 to 87 per cent, there being a lowering with agita- 
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2-8 42 5-6 





e. a amp/ dm? 


te 5. Effect of iron and zinc concentration in solution on cath- 
e efficiency. Electrolyte: (1) Fe 0.1, Zn 0.1; (2) Fe 0.05, 
Zn 0.3; (3) Fe 0.1, Zn 0.3M. 
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Fig. 7. Effect of zinc concentration in solution on cathode 
potential. Conditions same as in Fig. 3 
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tion. The effect of current density and zine concentration in 
solution can be explained on the basis of an increase in the 
inc content of the deposit, zine depositing at a higher effi 
cleney The decrease in the efficiency with increase in tem 
perature is due to a lowering in the zine percentage of the 
alloy Increase in the pH of the solution increases the effi 
ciency for tron and also for the alloy The other variables 
had no marked effect, the maximum change being 9 per cent 
Fhe low alloy efficienes appears to he chiefly due to the low 
efficiency for iron deposition, and also a possible retardation 
of the discharge of the zine ion by tron. Increase in the 
metal concentration of the solution and temperature in 


creased, the miting current density Agitation ot the solu 
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Fig. 10. Reconstruction of single metal potential curves from g 
allo position and potential: Bath composition: Fe—0.1 


y¥ co 
3, Alloy—Fe 0.1, Zn 0.3M 





tion increased the current density range from 0.35-8.4 to 
5.6-20 amp dm,’ the efficiency being 31 to 60 per cent 
lhere was no deposit on the cathode below 5.6 amp/dm? with 
agitation. Under optimum conditions, the limiting current 
density values for iron, zine and the alloy are 5.6, 3.5 and 


8.4 amp dm? respectively 


Cathode Potential 

The cathode potential during alloy deposition decreased 
with decrease in current density, increase in the iron or de 
crease in the zine concentration of the solution, and increase 
The effect of the other vari 


ables was not significant, the variations being not more than 


in temperature (Figs. 6 to 9). 


0.06 \ The plating solutions possessed good throwing 
power as observed visually. The deposition potentials for 
iron, zine and iron-zine alloy in pyrophosphate solutions under 
optimum conditions are 0.64, 1.02 and 0.68 v respectively. 
An alloy deposit with a high iron content is to be expected 
at low current densities, as is borne out by the experimental 
results. Glasstone'® has obtained deposition potentials for 
the alloy in the range 0.73 to 0.77 v at various concentrations 
of sulphate solutions at 55C. The values in pyrophosphate 
solutions are about the same order. 

The sudden changes in plate composition and cathode po- 
tential corresponded more or less to the deposition of alloys 
of different phases from high iron to high zine, namely, alpha, 
alpha plus epsilon and zeta. For a small change of 0.35 or 
0.70 amp/dm,? the composition changes were quite sharp, 
the maximum difference in the composition being 50 and 62 
per cent iron respectively. The corresponding cathode po- 
tentials also varied to an appreciable extent, the difference 
being of the order of 0.19 and 0.28 v. The current density 
at which the potential changes occurred depended on the 


experimental conditions. Foerster’ has reported potential 
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jumps of about 0.24 v, the same order as in the present work, 
at 2.2 amp/dm.’ corresponding to a change of 58 per cent iron 
in the deposit. Foerster’ and Glasstone'® have explained that 
the jump in potential occurs simultaneously with a decrease 
in the iron ion concentration in the vicinity of the cathode, so 
that a zine-rich alloy with a high hydrogen overvoltage is 
deposited. In the high current density region where the 
plate composition was practically constant, the potential 
changes were comparatively very small, about 0.16 v, for a 
current density rise as high as 7 amp/dm.* In this region the 
potential values are very close to those of zinc, and a high 
zine deposit of more or less constant composition is obtained. 
Similar changes in plate composition and cathode potential! 
have been observed during the deposition of alloys of different 
phases in tin-copper®® and nieckel-zine"’ from the pyrophos 


phate bath. 


The cathode potential curves (Fig. 1) for iron and zine are 
far apart Nevertheless, alloy deposition is possible because 
of the mutual influence of the two metals. From the alloy 
potential and composition it is possible to determine the pro- 
portion of the current that is used in the deposition of each 
metal and to plot corresponding potentials for each. Cal 
culations of this nature, wherever possible, will give a fairly 
quantitative picture of the extent of influence of one metal 
on the other during alloy plating. Studies of this type have 
been made in this laboratory for the deposition of alloys of 
nickel with copper,*! zine’® and cobalt,’’ and brass" from the 
pyrophosphate bath. Figure 10 presents the cathode po- 
tential curves of the iron-zine system under optimum condi- 
tions: alloy potential, single metal potentials—observed and 
calculated. The alloy curve is closer to the experimental iron 
curve than the experimental zine curve. When the curves 
are reconstructed, the zine curve is closer to that of the 
alloy, indicating that a low-iron deposit is to be expected at 
higher current densities. The extent of depolarization of 
zine is much more than the polarization of iron, and the re- 
constructed curves are very close. It is also seen that above 
a certain current density, both the alloy and the reconstructed 
single metal curves tend to straighten out. Under these con 
ditions the alloy deposit is expected to have a constant com 
position. The results support these expectations. Calcula- 
tions for solutions containing iron 0.1M and zine 0.2M, and 


iron 0.15M and zine 0.3M gave similar results. 


Structure of Deposits 


The photomicrographs in Fig. 11 show that the zine-rich 

Pper base, original alloys are finer-grained than zinc. X-ray studies of the de- 
1 amp/am’ posits broadly showed the existence of alpha, alpha plus 
»/ dm epsilon and zeta phases (Table III). However, the epsilon 
Or phase which has a very narrow composition limit, was miss 
ing. It was not possible to deposit allovs with a very low 

iron content suitable for x-ray examination. The lattice 


3 per cent Fe—Fe 0.1M, Zn 0.3M, 2.1 she values for the epsilon phase have not been given in view of 


f 


the complicated cubic structure. The compositions cor- 
16 per cent Fe 


Plete 8. Zn only—Zn 0.3N responding to the phase boundaries for the electrodeposited 
alloys are somewhat different than those for alloys prepared 


thermally. Detailed studies are needed in order to obtain a 


clear picture of the structure of these electrodeposited alloys. 





JANUARY, 1961 3 


55 








TABLE Ill 


X-RAY STUDIES 


Conditions as in Fig. 11 


Per cent 
Fe Phase 
Iron only 


OS 


” 
<0 


16 


Zine only 


cubic 
acces 

cubic 
c.p.h 
c.p.h. 
c.p.h 


Reported A 


Experimental A 


857 

886 
869 
S44 


980 


~) 


659 
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THE RESISTANCE TO OXIDATION OF 


NICKEL-CHROMIUM 


ELECTRODEPOSITS 


ON MOLYBDENUM 


by C. WILLIAMS* and R. A. F. HAMMOND* 


ABSTRACT 


Methods of electrodepositing n 
m lyodenu 


iS oOmoinat 


m allo 
C ons and thickr 
xidation lives of 5 m 


daily 11006 


oatings 


cycling from to ambient temperature 


Measures to in the 


ind to 
A four-fold in 


rease chromium content of 


be effective in in 


crease in life to 1200 hr was a 


alum 


ne 
The modes of failure of the 


INTRODUCTION 


rEMPT TO ACHIEVE greater thermal efficiency in gas 


TT" aT 


turbines and aircraft engines has resulted in recent 


jet 


vears in a demand for even higher operating temperatures 


and this, in turn, has led to intensified effort to develop ma 
their 


not oxidise unduly at these high temperatures 


terials of construction which retain do 


strength and 
Moly bdenum 


s potentially valuable for these applications and Begley 


has 


shown that, at any stress level, this metal is at least 350F 


LSa¢ superior 


However 


tures abo r 


MoO 


to the best conventional heat-resisting alloy 
molybdenum oxidises rapidly at quite low tempera 
ca 1000F or 540C) owing to the volatility of the 
1400F 
tion of the oxide equals its rate of formation 
1465F 


rate ot 


oxic and. at about 770C), the rate of ¢ vapora 


Furt he rmore 
7956 at slightly 


melts a and, 


the 


molvbdenum trioxide 


ugher temperatures, oxidation aecelerates ca 


tastropli ally 
It is e\ 


molvbdenum 


that the 


alloy s for 


ident therefore feasibility of using the 


present such components cle pends 
entirely upon the successful development ot a coating which, 
under the conditions of service, will protect the molybdenum 


This, 


particular application, may range from a few hours to several 


from oxidation for a period of time according to the 


hunare d hours 
Harwood 


has summarised the basic requirements of such 


a coating |! 


or the gas turbine application and these include 
resistance to oxidation, thermal shock, impact, erosion, and 
the coating must be 


fatigue In addition he suggests that 


capable of application below the recrystallisation temperature 


ala 
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ckel and chromiu 
are described and the results of oxidation tests at 1100C (20192F 
esses of multilayer coatings 


typically range from 3 50C 


the outer zone of the diffused 
reasing the life and als 
nievea by 


Satings are Gescrided and d 


m on cylindrical test-pieces of 0.5 per cent 
of vari- 
of nickel and chromium are presented 
hr under conditions of limited 
coatings were 


appeared to improve the reproducibility 


applying a 3 mil top-coat of sprayed 


scussed 


of the molybdenum, should preferably be ductile and should 
not interact with the base alloy so as to impart brittleness 
and it should be suitable for application to complex shapes. 
Of the many types of protective coatings which are being 
investigated for this purpose (ceramic, vapour-phase, sprayed, 
clad ete.), electrodeposition offers the advantages that it is a 
cold process and requires only techniques and facilities which, 
broadly speaking, are generally available and well-established 
industrially. Considerable effort has therefore been devoted 
to solving the electrodeposition approach to this problem, es 
pecially in the U.S. A., and there is already a fairly extensive 
The 


these investigations is that, despite variability of performance 


literature on this subject broad conclusion from all 


especially in the earlier work 
the 


and some unsolved problems, 
behaviour of nickel and chromium coatings in various 
combinations has been sufficiently promising to justify fur- 
ther investigation. 

lhe present paper describes the results of the first phase 
only of an investigation now in progress in this Establishment 
viz. the development of a preferred coating, its evaluation by 
oxidation tests involving only limited thermal cycling, a pre- 
liminary study of the mode of failure and the use of sprayed 
alumina as a top-coat. 

Work currently in hand includes severe thermal shock tests 
on flat specimens, trials of various undercoats and top-coats 


and the plating of components for user evaluation. 


EXPERIMENTAL 

1. Test-pieces 
These were cylindrical in form, 2 inches long and 0.25 inch 
diameter, hemispherical at one end and welded to a mild steel 
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e }. inch diameter and 12 inches long at the other (Fig. I 
The material was are-melted 0.5 per cent titanium alloy 
waged down to rod form and finished by turning Phe 
velded end was machined to provide a smooth blended con 
tour with the steel rod Phe rod served to provide a contact 
for the electroplating operations and also a method of sus 
pending the specimens freely in the furnace thus avoiding 
spurious effects arising, either from contact of the specimens 


Mild steel 


was used for the rod as preliminary trials with rods of oxi 


with one another, or with a refractory support 


dation-resistant metals showed that adhesion of chromium 
to the rod and to the molybdenum using a common cleaning 
procedure could not be achieved with these alloys It was 
therefore necessary to protect the mild steel rod against 
oxidation in the furnace Phis was done by plating the speci 
men and the rod separately allowing an overlap of approxi 


mately half an inch at the specimen end (Fig. 1-B¢ Vine 





rABLE I 


COMPOSITION OF PLATING SOLUTIONS 
AND OPERATING CONDITIONS 


Operating 


Conditions 


Composition temp C C.D.-A ft 
Chromium 
(hromium trioxide, CrO 50 g j 200 


Sulphuric acid H.SO 


Nickel ‘strike 

Nickel Sulphat« 
NiSO,.7H.O 

Sulphuric acid, H.SO 


Nickel (operated at pH 4.0 

Nickel sulphamate 
Ni(NH..SO..0 

Nickel chloride 
NiC1,.6H.O 

Boric acid, H,BO 


Sodium laury! sulphat 





length A to C was plated first, the rod being stopped-off with 
wax from C to D. The wax was then removed, the specimen 
(to B stopped-off and the section B to D plated with 3 to 4 
mil chromium followed by 12 mil nickel 
The cylindrical form of test-piece, which admittedly repre 

sents an easv condition both in plating and in subsequent 
thermal testing, was deliberately chosen for this stage of the 
work to avoid the preliminary assessment of the various test 
coatings being obscured by sporadic failures arising from 


edge-etfects or laminations in rolled sheet material 


2. Plating Methods 

For nickel and chromium plating a sulphamate solution 
and the standard hard chromium (HC) solution respectively 
were used, with a nickel ‘strike’ interposed between chromium 
and nickel deposition. The composition of the solutions and 
the conditions of operation are in Table I 

Che sulphamate nickel solution was adopted in preference 
to the Watts bath to secure a higher rate of deposition and 
on account of the reported higher thermal stability of this 
type of nickel 

In accordance with the usual practice for obtaining high 
adhesion of the electrodeposits to molybdenum, chromium 
was always plated first followed by nickel and, in the case of 
multilaver coatings, by further deposits of chromium and 
nickel alternately These platings were tried in’ various 
thicknesses and combinations as described below 

Ii is clearly essential to attain high adhesion of the coatings 
one to another and to the molybdenum substrate. After a 
few early failures no difficulty was encountered on this score 
The cleaning and plating sequence which is scheduled in 
detail in the Appendix consisted of the following main 
stages* in which procedures relating to the plating of the 


steel supporting rod are omitted 

1. Vapour degrease 
Alkali degrease (cathodic 
Anodic polish in cone. H.SO,/H,PO, (1:1) vv 
Dip in 50 per cent NaOH, 2 min, room ‘temp 
Reverse etch in chromium solution, 1 min. 
Chromium plate 
Nickel strike 


Nickel plate (for multilayer coatings repeat stages 6-8) 
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4. Oxidation testing. also provided limited thermal cycling) the specimens were 


Oxidation tests were carried out at 1100C (2012F) using an maintained continuously at temperature until failure oc- 
electrically heated vertical tube furnace in which the speci- 
mens were suspended free ly in the middle of the hot zone. 


The furnace was fitted with a temperature controller-re- 


curred. The criterion of failure was taken as the first indi 
cation of molybdenum trioxide on the surface of the specimen 


or the visible evolution of MoQs. 
corder and the temperature was maintained constant to 


within = 104 = 18F). A low velocity air stream was : 

allowed to circulate through the furnace and there was pro- 1. Coating variants 

vision for automatic switching-off of the furnace by means The various coatings investigated are briefly listed in 

of a photo-electric cell when MoO; was emitted on failure of Table IL. As in the case of most of the earlier investigations, 

a specimen the proportions of nickel and chromium were such as would 
The test pieces were removed from the furnnce for a short give (assuming complete diffusion) a nickel-chromium alloy 


period each working day to permit visual examination of of 80:20 composition 


the coating. Apart from this brief period of cooling (which The first trials were made with duplex coatings 5 mil thick 





TABLE I 
OXIDATION TESTS: LIVES OF VARIOUS ELECTRODEPOSITED COATINGS AT LLO0C IN AIR 


Coating Life at 1100C, hours 


Nominal 
Top-coat thickness 
or Surface of main Individual 
Main?! Treatment coating, in. tests Max. Min. 


O.00L im. Cr + 0.004 mn. Ni 0 005 . 180, 24 258 


Alternate layers of 0.0002 in 0.005 , 117, 298 
Cr and 0.0008 in. Ni : , 337, 
nickel outermost iS 
As B above and diffused in : a ee 
H. at 1100C for 4 hours 


As B and slowly heated (5 hours 0 005 


in vacuum to 1L100¢ 


\s B above but double the 
thickness 


Alternate lavers of 0.0002 in 0 O05 
Cr and 0.0008 in. Ni (total 

0.003 in.) followed by alternate 

lavers of 0.0001 in. Cr and 

0.0004 in. Ni 


As B above but with top 0.0002 in . 0 005 


coat of chromium 


As B above but with an under 0.005 
coat of 0.0015 m. Au 


As B above Cerium nitrate 0.005 264, 264, 280 270 


As B above 0.008 in 0.005 1206, 1290 1200 


sprayed alumina 1290, 
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consisting of chromium (1 mil) + nickel (4 mil) Series A. 
These were followed by trials of multilayer coatings of the 


same total thickness terminating with a nickel layer. The 


thickness of the individual layers of chromium and _ nickel 
were 0.2 and 0.8 mil respectively Series B 

Conflicting statements had appeared in the literature con- 
cerning the value or otherwise of a diffusion treatment prior 
to oxidation testing. This point was therefore investigated 
by tests in which similar coatings to Series B were pre-diffused 
at 1100C (2012F) for 4-5 hours in hydrogen or in vacuo re- 
spectively (Series C and D). 
thickness of the 
Series E 


The effect of doubling the 
standard multilayer coating was then tried 


Che work of Zima" had shown that alloys of nickel and 
chromium containing 8 per cent of chromium oxidise very 
much more rapidly than alloys containing either more or less 
than this concentration of chromium It was clearly desir- 
able therefore to exceed this critical concentration of chro- 
mium near the surface as early as possible in the life of the 
coating I'wo series of experiments (Series F and G) were 
therefore carried out with the object of achieving this end 
In the first, the final two fifths of the 5 mil coating was made 
up of layers of chromium and nickel 0.1 and 0.4 mil thick 
respectively (i.e. half the normal thickness) and, in the second, 
a final coating of 0.2 mil chromium was applied to the stand 


ard 5 mil multilayer deposit. Miscellaneous trials included 


the use of a gold undercoat as a diffusion barrier or a final 
surface treatment with cerium nitrate. Safranek and Schaet 


had suggested the potential value of a gold undercoat for 


preventing outward diffusion of the molybdenum. ‘Two speci 
mens were therefore prepared in which a gold coating 1.5 
mil thick was interposed between the first chromium deposit 
ca 0.1 mil) and the remainder of the standard 5 mil multi 
laver coating (Series H \ gold plating solution of the con 
ventional cyanide-tartrate type was used, the specimen being 


first plated for | min at 75 A/ft® in a cyanide ‘strike’ solution 


\ dip in cerium nitrate solution has been shown by Bet 
tendge to increase considerably the oxidation and thermal 
shock resistance of metallurgically produced ‘nichrome’ type 
alloys and this process is commercially applied in the manu 
facture of electric heating elements. Three Series B type 
multilayer coatings 5 mil thick were dipped in a saturated 
solution of cerium nitrate in alcohol and dried prior to oxi 


dating testing (Series J 


While it was appreciated that the rate of oxidation per sé 
of a diffused nickel-chromium alloy deposit was not the limit 


ing factor in the life of the coating, it was considered that a 


refractory top-coat might prove beneficial by restricting the 
supply of oxygen and by serving as a heat barrier thus reduc 

ing thermal shock to the main coating during heating and 
cooling 


Four type B deposits, 5 mil thick, were accordingly sprayed 


with alumina by the Rokide™ process to a thickness of ap 


proximately 3 mil and subjected to the standard oxidation 


test (Series AK 


RESULTS 
1. Oxidation tests 


The results of the oxidation tests are given in Table Il 


lhey are expressed as hours at 1100C to failure or to incipient 
failure Che 


results of all the individual tests are shown in 
the penultimate column. As found by previous workers they 


varied fairly widely and, in the last column, maximum, mini- 


60 


x2. 


Fig. 2. Local penetration failure 


mum and mean lives are shown. In the calculation of the 
mean lives, sporadic high or low results were excluded. Whil 
it is appreciated that the total number of tests was small 
and that, for the practical requirement, the importance of 
premature failures cannot be overestimated, the mean figures 
do provide a broad basis upon which the performance of the 
different coatings can be compared. The following general 
indications emerged from these tests 


1) For equivalent thickness (5 mil), the multilayer coat- 

ing with nickel outermost appears to be slightly su 
The difference 
in mean life is not large but, taking the results of Series 


B, C and J together, an increase of 30 to 45 per cent is 


perior to the duplex coating (Series A). 


indicated. The reproducibility of the multilaver coat- 
ing also appears to be better. 


Pre-diffusion of the multilayer coatings had no signifi- 


cant effect on their oxidation lives. 


Doubling the thickness of the multilaver coating (Series 
E) did not prevent a sporadic low result and, comparing 
averages, gave only a comparatively minor increase in 
life (approximately 30 per cent Examples of sporadic 
long lives (582 and 507 hr) occurred at both thick 


hesses 


Fig. 3. Detachment failure 
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Double Oxide 
Leyer 


Diffused Ni-Cr 
lloy 


Mo-Ni-Cr diffusion 
compound 


Molybdenum 


nultilayer N 


nours at 


Phe methods adopted to secure a higher concentration 
of chromium near the surface of multilaver coatings 
Series F and G) materially increased the life of the 
coating, particularly the second method (chromium 
top-coat 

Phe results in Table II (F and G) are given in the 
sequence in which the experiments were performed and 
it will be noted that, until midway in Series G, the 
lives obtained were remarkably consistent. The reason 
for the subsequent deterioration is not understood. 
However no really short lives were obtained, the mini 
mum approaching 300 hr. 

5) Gold plating to provide a molybdenum diffusion barrier 
for nickel-chromium coatings does not appear to be 
feasible even for service at 1000C (1832F). 

6) In spite of the porous nature of the Rokide sprayed 
alumina coating, its use as a top coat to the 5 mil multi- 
laver coating increased the life nearly fourfold in the 
standard test 

2. Metallurgical examination and mode of failure 

Visual inspection of specimens at room temperature re- 
vealed two distinct modes of failure (a) local penetration of 
the coating at one or more points along the length of the 
specimen or (b) detachment of the coating at the hemi- 
spherical end. Figs. 2 and 3 illustrate the typical appearance 
of each type of failure. 

\ number of specimens were sectioned for microscopical ex- 
amination at the stage of incipient failure, or after failure, 
and the following general features were observed 

1) The xternal coating of oxide consisted of two 


phases which, though not clearly visible in the photomicro 


Etching 
Channels 


graphs, were well defined under the microscope. Except 

in the immediate vicinity of local failures, at least three to 

four fifths of the 5 mil diffused nickel-chromium alloy re- 

mained sound and unoxidised after testing for 300-500 

hours at 1100C (2012F). It is evident therefore that the 

inherent oxidation resistance of the 80:20 alloy is not the 

limiting factor in the life of the coating (Figs. 4 and 5). 

ii) Diffusion within the multilayer coating during oxi- 
dation testing produced, apart from parallel stringers (Fig. 
+) still visible at the locations of the original chromium 
lavers, a single phase alloy of nickel-chromium which ap- 
peared to be largely homogeneous. That the coating was 
not in fact homogeneous was shown by micro-hardness 
tests,* which revealed a progressive drop in hardness as 
distance from the molybdenum base increased (Fig. 6). 
After etching (Fig. 5) a coarse-grained structure was re- 
vealed with no evidence of preferential oxidation at the 
grain boundaries, and there was very little indication of 
oxide inclusions along the stringers which consisted of a 
series of small bright metallic particles. 

iii) Diffusion between the nickel-chromium coating and 
the molybdenum base resulted in a very hard (ca 1500 
H.V.*) intermetallic compound about 1 mil thick, pre- 
sumably containing nickel, chromium and molybdenum 
Figs. 4 and 5 

iv) With the multilayer coatings, no evidence was seen 
of the gross sub-cutaneous oxidation reported by Couch 
et al® in connection with duplex coatings of chromium- 
nickel. 

Significant features, observed on sections of specimens 
associated with each of the two distinct modes of failure viz., 
local penetration or detachment of the coating, were as 
follows: 

a) Local Penetration 

Failed test pieces of this type were characterised by the 
presence on the surface of the oxide layer of blisters of vary- 
ing size. They were mostly very small however and, in 
general, could only be detected on microscopic examination 
of the cross-sections. The blistering was confined to the 
oxide layers and no examples were seen in which the entire 
metallic deposit itself blistered away from the molybdenum. 
By selecting blisters at varying stages of development, an 


attempt was made to identify the progress of such local 


Double Oxide Layer 


Diffused Ni-Cr Alloy 


Mo-Ni-Cr Compound 


Molybdenum 


«100 


Fig. 5. 5 mil multilayer Ni-Cr coating (nickel outermost) after oxidation for 311 hours at 1100C. (Etched anodically 


n 2! per cent oxalic acid.) 
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failures, and various areas from a section of a failed specimen 


ure shown in Figs 7 a to d Fac h blister was associated 


with an adjacent cavity in the underlying nickel-chromium 


7 
lov, 


which ultimately enlarged sufficiently to expose the 


molybdenum and to promote consequent failure 
Whe 


dish-brown non-metallic compound, presumably an oxide 


cavities under large blisters usually contained a red 


ly) Detachment 

Microscopical examination of a longitudinal cross-section 
of a specimen which had failed by detachment of the deposit 
from the hemispherical end revealed separation of the coating 
the de 
lamination and internal oxidation along planes corresponding 


to the 


it some distance from substrate accompanied by 


planes of the outer four chromium deposits of the 
Fig. 8 It the ce 
terminated at a the 


parallel portion of 


multilaver coating was observed that 


amination short distance from hemi 


spherical end and the coating along the 
the specimen remained sound 
\ cross-section of the 


which had failed by 


he misplhe rical end ol a specimen 


local penetration at a location remote 


from the end showed that the process of de-lamination was 


already far advanced (Figs. 9, 10) and it is evident that both 


processes of deterioration proceed simultaneously and that 
effect 


which produces the final breakdown is a matter of 


chance 

Swelling of the hemispherical end occurred during oxida 
tion testing in nearly all specimens irrespective of the mode 
this 


oxidation 


and examination of cross-sections at 
that the local 


was considerably greater than along the cylindrical portion 


of ultimate failure 
location appt ared to show rate of 
Three of the four alumina coated specimens failed by de 


tachment or partial detachment at the 


Fig. 11 


hemispherical end 


DISCUSSION 
It is apparent from this and previously published work that 


in electrodeposited 80:20 nickel-chromium coating 5-10 mils 


S MIL MULTILAYER Ni-Cr COATING 
(NICKEL OUTERMOST), 
AFTER 337 HRS AT 100°C 
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1500 HV 


MICRO-HARDNESS (HY) 
Ca 


Mo-Ni-Cr DIFFUSION COMPOUND 
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SMIL MULTILAYER Ni-Cr COATING 
WITH O2 MIL Cr TOP-COAT. 
AFTER S73 HRS AT 1100 °C 


thick is potentially capable of protecting molybdenum tor 
several hundred hours at 1100C (2012F) and usually does so. 
In the present work three to four fifths of the original 5 mil 
coating remained sound and unoxidised after 300-600 hr. It 
is clear therefore that the inherent oxidation resistance of a 
properly diffused coating of this composition is adequate for 
many purposes and that the most important problem is to 
the to seek 


failures which, in practice, limit the life of the coating. 


elucidate causes and remedies for those local 


Basically the effectiveness of a coating depends upon its 


ability to form a sound and tenacious protective film of oxide 
which will sustain, without damage, the stresses induced by 
rapid heating and cooling. This is primarily dependent on 
the composition of the metallic coating. It is known, for 
example, that neither nickel nor chromium are satisfactory 
by themselves and, as shown by Zima," concentrations around 


The dif 


fusion studies of Couch et al based upon duplex coatings of 


10 per cent of chromium in nickel must be avoided. 
2 mil chromium plus 12 mil nickel of nominal 80:20 com 
position heated at 1100C have shown that the time required 
to attain equilibrium concentrations of nickel and chromium 
certainly exceeds, and possibly 100) hu 
Throughout a large proportion of the life of the coating there 
the 
nickel or 


this point of 


greatly exceeds, 


lore, 


outer regions of the coating will consist of either 


of the undesirable chromium-weak alloys. From 
view pre-diffusion of a duplex chromium-nickel 
coating in an inert or a reducing atmosphere might be ex 
pected to be beneficial but, owing to the long time at tem 
perature 


necessary to attain equilibrium, this would entail 


considerable diffusion of molybdenum into the coating (se¢ 
below 
effect 


franek 


Couch et al’ attributed to this factor, the adverse 
oxidation life of 


Schaer 


on pre-diffusion in their tests. Sa 


and claimed that, as would be expected, 
homogenisation is much more rapid with multilaver coatings 
e.g. 0.2 mil Cr; 0.8 mil Ni repeated) and our work was there 
fore mainly based on this type of coating 


We 


the conditions recommended as optimum by these authors 


found no significant advantage in prediffusing unde: 


SMIL MULTILAYER Wi-Cr COATING 
WITH SMIL ALUMINA TOP-COAT. 
AFTER I206HRS AT 1100 °C 
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COMPOUND, 
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Molybdenum 


Fig. 7 (b) 


Fig. 7 
14008 


$hirs at 1100©@) although other devices to introduce a higher 
chromium content in the outer zone viz. by reducing the 
thickness of the layers or, more especially. by using an outer 
coat of chromium were much more effective his suggests 
either that complete homogenisation is not attained in 4 hi 
at 1100C or, more probably, that the progress of oxidation 
is largely determined by the properties of the oxide skin first 
formed and that these are improved when the alloy is richer 
in chromium than the nominal 20 per cent. This suggestion 
is supported by the greater reproducibility in the oxidation 
life of the chromium-rich coatings 

While. as shown. the inherent oxidation resistance of 80:20 
nickel-chromium alloy is not the life-determining factor, 1t 1s 
known that it can be improved by alloying additions, for 
example by adding 4 per cent of aluminum. Couch et al 
found that the oxidation life of duplex chromium-nickel coat 
ings Was materially improved by a top-coat of electrode 


posited aluminum and this was attributed to the formation 


atine after oxidation f 
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Original magnification 100 


Original magnification 


tion for 523 hours at 


of nickel aluminide. Betteridge’™ found small additions of 
reactive metals such as calcium, cerium, zirconium, thorium 
or silicon improved the adhesion of the scale formed in 80:20 
nickel-chromium alloys, conferring greater resistance to 
thermal shock. The author attributed this to preferential 
oxidation of the reactive metal within the alloy which results 
in the formation of dispersed globules of oxide ahead of the 
normal scale layer. These globules, by providing an irregu 
lar interface, impart improved keying but, as he points out, 
this explanation is not clearly applicable to the cerium ni 
trate dipping treatment. Nevertheless, this treatment when 
applied to metallurgically produced 80:20 nickel-chromium 
alloy, has been shown to be effective in improving the thermal 
shock resistance of this alloy Our failure to obtain any 
improvement by this method may have been due, either to 
the fact that we were primarily testing oxidation resistance 
with only very limited thermal shock or. more probably. 


because we applied the cerium nitrate to the outer nickel 


Molybdenum 


5urs at 171006 detachment fa 





layer of a multilayer coating. Further tests are clearly ne¢ 
essary on diffused coatings tested under thermal-shock 
conditions 

(s already indicated there is however ample evidence that 
the oxidation resistance of ‘straight’ nickel-chromium coat- 
ings is sufficient to protect molybdenum for long periods at 
1100C and that the basic difficulty is local breakdown of the 
coating, usually after several hundred hours, of which two 
types have been observed in the present work. 

The first type is characterised by the formation of blisters 
in the oxide coating leading ultimately to local penetration. 
It is necessary therefore to account for the production of the 
blisters and also a greatly enhanced rate of oxidation at pat 
ticular blister sites. The specific volume of the oxides which 
form on metals of high oxidation resistance is known to be 
greater than that of the metal from which they were formed 
It follows that, as oxidation proceeds, compressive stresses 
will build up in the oxide layer and that these will be greater 
as the thickness of the oxide increases. During the cooling 
eveles these compressive stresses will he augmented when the 
oxide is adherent due to the greater coefficient of contraction 
of the metallic substrates (molybdenum plus un-oxidised 
nickel-chromium lhe compressive stress can be relieved 
either by spalling or by the raising of blisters and, in our ex 
perience, it has been the latter rather than the former process 
which occurs. Cracks will almost certainly be formed in the 
oxide coating constituting the blister and these, by increas 
ing the oxygen supply, will tend to promote more rapid 
However, 


oxidation of the underlying protective coating. 


it is usually found that this proceeds far more rapidly at a 
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Fig. 11. 5 mil multilayer Ni-Cr coating v lu 
failed after 1206 hours at 1100C Longitudinal section 


particular blister site than at the blisters generally, and it is 
necessary to find an explanation for this fact. It is possible 
that a blister which formed early in the oxidation life, or one 
which was unusually large or heavily cracked, could provide 
the explanation but this seems unlikely in view of the sub 
stantial oxidation resistance of the nickel-chromium alloy. It 
seems more likely that the local acceleration of oxidation is 
associated with the outward diffusion of molybdenum which 
has been demonstrated by Couch et al* to proceed to a con- 
siderable distance from the interface. If, as seems likely, this 
diffusion occurs along a wavy front and if the ternary alloy 
of Ni-Cr-Mo is particularly susceptible to oxidation, the local- 
spot type of failure could be accounted for by a crest in the 
molybdenum diffusion front happening to coincide with the 
increased supply of oxygen at the base of a blister. (Fig. 12. 
We know of no direct evidence that the teriary alloy of 
Ni-Cr-Mo would oxidise rapidly but this seems likely by 
analogy with the behaviour of the normally resistant alloy of 
iron containing ten per cent of chromium which, as shown by 
S. S. Brenner," oxidises rapidly when five per cent of molyb 
denum is added 

The need for a barrier coating to prevent outward diffusion 
of the molybdenum has been long recognised but it seems 
clear from the experimental results that gold is not suitable 
for use in association with nickel at temperatures above 
1000C The equilibrium diagram for Au-Ni shows complete 


solubility above 800C with a minimum in the solidus and 
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Fig. 13. 1.5 mil gold followed by 5 mil multilayer Ni-Cr coat- 
ng; after oxidation for 24 hours at 1000¢ 


liquidus lines at 950C, corresponding to 20 per cent nickel.) 
It is not known to what extent the interdiffusion of chromium 
and molybdenum will modify the melting point but it appears 
from the photomicrograph (Fig. 13) that not only melting of 
the gold-rich undercoating but also extensive internal oxi- 
dation of the nickel-chromium layer contributed to the 
failure. 

The second type of failure, detachment of the hemispherical 
end of the coating, was clearly determined by the local 
geometry of the specimen and resembles very closely the 
“edge separations” observed by Couch et al® using duplex 
coatings on flat specimens. The de-lamination of the coating 
on our specimens did not occur except at, and adjacent to, 
the end of the specimen and there seems little doubt that it 
occurs during the heating cycle due to stresses arising from 
the greater coefficient of expansion of the nickel-chromium 
alloy as compared with that of the molybdenum substrate. 
The same forces are present over the whole of the specimen 
but, except at the free end, the stresses are contained by re- 
active forces within the deposit itself. 

Incipient or total separation of the coating will occur at 
the weakest point and it is evident that the residual ‘stringers’ 
at the sites of the original chromium deposit constitute planes 
of weakness. It is not clear whether the internal oxidation 
along these planes (Figs. 8-10) is the cause or the result of the 
inter-layer weakness but the virtually complete absence of 
internal oxidation of the coating on the cylindrical portion of 
all specimens strongly suggests the latter alternative. 

The increased rate of oxidation of the nickel-chromium 
deposit on the end of the specimen must also be attributed to 
the local contour. As indicated above, compressive stresses 
will tend to build up in the oxide scale as oxidation proceeds 
and this will ensure that any cracks which form on the parallel 
portion of the specimen will be kept closed. The relative 
absence of lateral restraint at the free end of the specimen 
would tend however to encourage radial cracking of the oxide 
coating, increasing the oxygen supply and accelerating the 
rate of oxidation locally. 

If, as appears to be the case, local separations result from 
stresses introduced by differential expansion, then this must 
be regarded as a basic limitation of nickel-chromium coatings 
and further progress must be along lines which seek to miti- 
gate this effect 

The very marked improvement in oxidation life imparted 
by a 3 mil top-coat of sprayed alumina represents a partial 
success in this direction. The Rokide type of coating used 
is porous and its effectiveness as an oxygen barrier would 


therefore be expected to be limited. It may be that its effec- 
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tiveness depends more upon its function as a heat barrier, 
thereby reducing thermal shock to the underlying metallic 
coating. A non-porous coating of fused alumina, applied by 
the plasma-are process, might give added protection and this 
is to be tried. The coefficient of expansion of alumina is very 
similar to that of molybdenum (8.1.x 10~* and 6.18 x 10-®C 
respectively) and it is possibly for this reason that three of 
the four samples sustained 35 to 38 cycles of heating and 
cooling during the preliminary part of the test without visible 


damage. 


CONCLUSIONS 

Test-pieces of simple shape in 0.5 per cent Ti molybdenum 
alloy can be protected from oxidation for several hundred 
hours at 1100C (2012F) under conditions involving limited 
thermal cycling by coatings of electrodeposited chromium and 
nickel of 5 mil total thickness. Multilayer coatings appear to 
be slightly superior to duplex coatings of the same thickness 
and significantly greater improvement in life, and possibly 
also in reproducibility, is obtained by using chromium as the 
final deposit of the multilayer coating. The failure which 
ultimately occurs is highly localised and is believed to be 
associated with two main factors: (i) diffusion of molybdenum 
into the coating and (ii) local de-lamination of the coating 
Both phe- 


nomena are inherent in the molybdenum/nickel-chromium 


due to stresses set up by differential expansion. 


system and fully satisfactory solutions to these problems are 
not in sight. Nevertheless, as shown by the four-fold increase 
in oxidation life resulting from a top-coat of sprayed alumina, 
ameliorative treatments are possible. A further important 
step would be the discovery of a suitable diffusion barrier to 


molybdenum. 


The results of the present oxidation tests may be regarded 
as promising but it remains to be established by further tests 
now in progress, that protection for similar periods can be 
afforded to specimens and components of more complex shape 


under conditions of severe thermal cycling. 
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APPENDIX 
Method of Plating the Test-Pieces 
The following sequence of operations was used: 


1. Vapour degrease in trichloroethylene. 
2. Stop-off the steel stem with wax. 
3. Cathodic alkali clean. (5 per cent NaOH; 5 per cent 
Na» CO); 20 min at 50 A ft®. 
4. Rinse. 
5. Anodic polish in 1:1 V/V H.SO, (sp gr 1.84): H,PO, (sp 
for 3 min; current density 250A /ft*, temp 50¢ 


6. Rinse; inspect for surface defects, and if necessary repeat 


2 





Scour weld area with pumice and water to remove black 
C. Williams was ed 
arditt and graduated 
£ Wises in 1040 with honours in metella 8. Rinse. 


smut. 


He subsequently joined the , 9. Immerse in 50 per cent NaOH for 2 min at room tem 

perature 

10. Rinse in distilled water. 

11. Transfer to the chromium plating bath making anodic 
connection before immersion: reverse etch for 1 min at 
200 A /ft®; (60C; 122F 

12. Reverse current and plate for requisite time (200 A/ft 
50C 

13. Warm rinse (50C 


Hammond graduated with Nickel strike 10 min, 180 A ft®, 40C (104F), making 


hemistry trom the 7 leg : cathodic connection before immersion. 


1926 wher 


Warm rinse. 
Research Department 


e Armament Research 


Nickel plate in sulphamate bath at 40 A, ft®, 50C to de 


CF as sired thickness, making cathodic connection before im 


the tr mersion. 
17. Warm rinse. 
18. Chromium plate to desired thickness and repeat stages 


158 to 18 as required. 


After rinsing, drying and de-waxing the steel stem, thie 
rs List for 1958 molybdenum test-piece was stopped off and the stem plated 
f the British Empire as follows 
1. Scour 
2. Rinse 
3. Cathodic alkali clean 
t. Rinse 
Anodic etch in 30 per cent by weight H.SO, for 3 min at 
400 A ft® (room temperature), then reverse current for 3 
seconds (if top-coat of multilayer deposit is nickel 
6. Rinse 
7. Chromium plate to a thickness of 3 to 4 mil. 
8. Deposit 12 mil nickel after rinsing and striking as detailed 
above 


9. Rinse, dry and de-wax 
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This Diversey developed immersion 
process puts a thin, tightly bonded film 
of zinc on your aluminum and alumi- 
num alloy parts before electro-plating. 
Assures you of superior quality plating 
results—reduces rejects and improves 


finish quality. 


ZN 77 Zincate immersion compound 


offers: 


* SPEED 


dip applies the desired coating. Rapid 


A fast 30 to 60 second 


drain-off also saves production time. 


ELECTRO-PLATING RESULTS ON ALUMIN 


UM 








* ECONOMY — Lower use concen- 
trations with Diversey ZN 77 cut raw 
materials costs. Drag-out losses reduced 
as much as 43°,. 


* CONTROL~— Greater tempera- 
ture tolerance permits uniform coatings 
in wider temperature ranges. 


For complete product data and proc- 
essing information, call your local D- 
Man or write: THE DIVERSEY COR- 
PORATION, 1820 W. Roscoe St., Chi- 


cago, Illinois. 


DIVERSEY.2: 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 125. 
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Bu 
ping, Plating and. Spray Finishing 


n the Development of Production 
Methods, Equipment and Compo 


rring 


sitions 


Compound and Leorok 
try 


Buffing, Polish ng, Lap 


Monufoctirers of, “Leo 


s quality buffing_ond polishing 


LEA | 


ABRASIVE 
FINISHING 
METHODS 


CASTINGS 


Aluminum and Magnesium and their alloys 
are soft metals with high coefficients of 
friction and a tendency to be cut away at 
the grain boundaries if overheated during 
an abrading operation. These characteris- 
tics limit the choice of finishing procedures 
to those providing sufficient lubrication and 
those requiring a minimum of pressure. 


The objective, of course, is to use the least 
number of operations permitted by the 
hardness and original surface to arrive at 
the desired commercial finish. Recommen- 
dations are of necessity rather general, 
but it is hoped they will serve as a guide. 
We shall, of course, be glad to make spe- 
cific recommendations on request after 
studying samples of work. 


POLISHING...Aperipheral speed of 5000 sfm is rec 
ommended for polishing Aluminum and Magnesium 
when glue is used to bond the abrasive to the set-up 
wheel. From 5000 to 7000 sfm would be satisfac 
tory using GRIPMASTER or PLASTI-GLUE cement 
for bonding the abrasive to the set-up wheels. In 
either case, the use of bar LUBAR, Clean Grain 
LUBAR or LIQUALUBE, a liquid lubricant, is neces 
sary to prevent the wheel from loading which slows 
down the rate of polishing and causes gouging of 
the surface. Polishing wheels may also be prepared 
using liquid abrasive-cement compositions, such as 
LEABRAMENT or PLASTI-BRADE. LEA COMPOUND 
is frequently used for polishing Aluminum and Mag 
nesium castings with sewed buffs, canvas, felt or 
leather polishing wheels which have been sized or 
pre-coated first with bar AD-LEA-SIVE No. 3 


The resultant fast-cutting flexible polishing head is 
top-dressed with LEAROK or LUBAR to produce a 
smooth metal surface free of adhering dry particles 
of metal. Such particles would be produced by dry 
abrasives without the lubrication referred to above 
and would result in discoloration upon subsequent 
treatment, such as anodizing. 


FORMINGS 


EXTRUSIONS SPINNINGS 


INTERMEDIATE FLEXIBLE POLISHING...Small de- 
fects, flash, etc. are removed and the surface 
brought to a uniform finish, using a flexible polish- 
ing step with a LEA COMPOUND (such as Grade 
‘‘N’’) on sewed buffs or loose muslin sections at 
4000 to 5000 sfm. 


SATIN FINISHING ... This is a final finish produced 
at surface speeds of 3000 to 5000 feet per minute. 
Use LEA COMPOUND such as Grades ‘“‘N’’, ‘‘C”’ or 
‘‘B-31'’ on loose muslin buffs, ventilated or bias 
buffs, string or wick wheels, with or without LEAROK 
or LUBAR lubricant, according to the line effect 
desired. 


MATTE FINISHING... This is also a final finish, 
frosted in appearance. Using Grade ‘‘C’’ LEA 
COMPOUND at 5000 sfm on ¥%” sewed buff wheels 
will develop the heat necessary to produce the sand 
blast or frosted type of finish. 


BUTLER FINISHING...To produce this final finish 
showing no surface defects, we suggest Grade 
“A-1"’, ‘“*B-12"' or ‘‘“MH’’ LEA COMPOUND on loose 
muslin buffs at 3000 to 5000 sfm. 


BRIGHT FINISHING (Bar Compositions) .. . For cut- 
ting down stampings or extrusions, use Grade 765 
LEAROK, at 6000 to 7500 sfm; for coloring, follow 
this step with Grade 884 LEAROK at the same 
speed. Use loose muslin buffs for both operations 
For cutting down castings, use Grade 406 LEAROK; 
for coloring, use Grade 309 LEAROK. 


BRIGHT FINISHING (Liquid Compositions)... All 
operations at 6000 to 8000 sfm 


Castings & Extrusions 
Heavy Cut—FH77J or UF47J Liquabrade 
Cut & Color—TH52P or 4994 Liquabrade 


Color—UH20A or UH20D Liquabrade 
Buff—Sisal for Heavy Cut; Ventilated 


ALUMINUM and MAGNESIUM 


AND THEIR ALLOYS 


STAMPINGS 


or Sewed for Cut andColor; Loose buff for coloring 


Stampings & Extrusions 


Cut—TH52P or 4994 
Color—UH20A or UH20D Liquabrade 
Buffs—Ventilated or Sewed 


MAGNESIUM ALLOYS 


Finishing methods for magnesium and its alloys closely parallel those 
for aluminum except that certain magnesium alloys do not drag or 





Manufacturers and Specialists ® 


The Hallmark of 
Quality Products 





Indus 


compounds for over 30 yeors 


THE LEA MANUFACTURING CO. 
16 CHERRY AVE., WATERBURY 20, CONN. 


Lea-Michigan, Inc 
Lea Mfg. Company of Canada, Ltd 
Lea Mfg. Company of England, Ltd., 


tear making unnecessary as much lubrication as is usually required 
with aluminum. Refer to above for general procedure 


4459 Wildemere Ave., Detroit 38, Mich 
1236 Birchmount Road, Scarborough, Ontario, Canada 
Buxton, Derbyshire, England 


sAojjo 4184) puD 
WNISINDVW PYO WANIWNTV 


ONIHSINId JAISVESV 





brass Plating 


The Lea-Ronal 


Brass - Glo ‘process provides: 


yw High rate of deposition 


Y 4 Simple operation — constant color 


The inherent values of the Lea-Ronal Brass-Glo process have 
been completely substantiated by results of several years 
of full production use in numerous plants. Here are some of 
these values in addition to the two noted above: 


Uniformly lustrous deposits over wide current den- 
sity range (5-100 amperes/ sq. ft. Hull Cell, de- 
pending upon agitation rate). 


High cathode efficiency (90% or better). 


Soft, ductile deposits; easily buffed or flowed, if 
desired. 


Increased production without increasing volume 
of solution, number of tanks or other expensive 
equipment. 


By using the Lea-Ronal Brass-Glo process, existing tanks can 
be made to produce more and better finished pieces. For the 
new plant, or for an expansion program, less floor space and 
less capital expenditure will be required to ‘set up’. 


Just ask any user of this Lea-Ronal Brass-Glo Process or ask 
to have one of our representatives demonstrate its values in 
your plant on your products. Most existing solutions can be 
readily converted. 


Our experienced Technical Service is available for 
any plating problem. Lea-Ronal Plating Formulations 
and Additives cover practically all plating operations. 


) 2 
LEA GROUP 9g NN 
Pas 


serving the Finishing Field > x 
Lea-Ronal, Inc., Jamaica, N. Y L-‘R 
Lea-Michigan, Inc., Detroit 
The Lea Mfg Co Waterbury Conn OV a . 
Lea Mfg. Co., of Canada, Ltd = 
Lea Mfg. Co., of England, Ltd : * 
Plating Polishing Buffing ya 


Burring 6 
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Are you interested in Buffing, Polishing and Burring Specialties? SEE OTHER SIDE OF THIS INSERT. 
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AES HONORS 


AES Honorary MEMBERSHIP is granted upon The AES Awarpb oF Meri is granted by the 
nomination by a Branch, selection by the Executive Board to members for meritorious 
Honorary Awards Committee, ratification by | service to the Society. 

the Executive Board, and election by the 

Supreme Society. 


ACHIEVEMENT AWARDS 


The Society’s highest Scientific Award is its , The CHARLES HENRY PRocTOR MEMORIAL 
AES Scientiric ACHIEVEMENT AWARD pre- LEADERSHIP AWARD is AES’s highest adminis- 
sented annually to the member who by “‘dec- trative honor. A Selection Committee chooses 
ade plus” accomplishments has advanced the the year’s winner from among Branch and 
theory and practice of electroplating, metal Committee nominations. Sponsored by Mr. 
finishing and allied arts—or raised the quality and Mrs. William Osborne Preston, son-in- 
of processes and products—or enhanced the law and daughter respectively of Charles 
dignity of the profession. Selected by acom- Henry Proctor, founder of AES, the Award 
mittee from among nominations of AES | consists of a handsome laminated scroll, a $150 
Branches, the awardee delivers the “William | cash award and attendant recognition. It is 
Blum Lecture’’ at the next year’s Annual awarded at the Farewell Banquet at the year’s 
Convention. He receives a scroll and a $500 Annual AES National Convention. 
honorarium plus other recognition. 


TECHNICAL PAPER AWARDS 


THe Cart E. HeEussNerR AWARD, consisting 
of the AES Gold Medal, plus a cash award of 
$250, and an Award Certificate, for the best 
paper printed in Society publications during 
the fiscal year. (Co-sponsored by the Society 
and United Platers’ Foundation, Glenn H. 
Friedt, Trustee. 


THe AES Sitver MEDAL, consisting of a cash THE AES Bronze MEDAL, consisting of a 
award of $150 for the second best PLATING —§ cash award of $50 for the third best PLATING 
or convention paper during the fiscal year. or convention paper during the fiscal year. 


PRESENTATION OF AWARDS AT LOS ANGELES CONVENTION 


(1) Award of Merit bestowed upon Past National President Herberth E. Head, left, by President W. Andrew Wesley. (2) Then President 
Ralph D. Wysong pinning Honorary Membership pin on Past National President Frederick Fulforth. (3) National First Vice President 
Chester G. Borlet presenting Membership Award to Earl Coffin, Los Angeles Branch, winner in Division A Branch Membership Competition. 
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TECHNICAL PAPER AWARDS 


NICKEL PLATING PRECIOUS METAL PLATING 
THe GeorGeE B. HoGaBoom MEMORIAL THE Precious METAL PLATING AWARD OF 
AWARD, consisting of $75 and an Award Cer- AES, consisting of $50 and an Award Certifi- 
tificate, for the best paper on nickel plating cate for the best paper on the plating of plati- 
printed in Society publications during the num, palladium, rhodium, iridium, ruthenium, 
fiscal year. (Sponsored by the Society and gold or silver appearing in the Society’s publi- 
its Hartford Branch. cations during the fiscal year. (Sponsored by 
the International Nickel Company, Inc.) 


COPPER PLATING CHROMIUM PLATING 
THE JOHN J. HANNEY MEMORIAL AWARD, THE CHROMIUM PLATING AWARD, consisting 
consisting of $75 and an Award Certificate, of $50 and an Award Certificate, for the best 
for the best paper on copper plating printed paper on the subject of chromium plating 
in Society publications during the fiscal year. appearing in Society publications during the 
Sponsored by the Society’s Grand Rapids fiscal year. (Sponsored by the Nutmeg 
Branch and the Metal & Thermit Corpora- Chrome Corporation. 

tion. 


ORGANIC FINISHING 

THE ORGANIC FINISHING AWARD OF AES, 

MECHANICAL FINISHING consisting of $50 and an Award Certificate for 

THe Rospert S. LEATHER MECHANICAL FIN- the best paper on the subject of organic finish- 

ISHING AWARD, consisting of $50 and an ing appearing in the Society’s publications 

Award Certificate, for the best paper on the during the fiscal year. (Sponsored by the 

subject of mechanical finishing appearing in O’Brien Corporation of South Bend, Indiana, 
Society publications during the fiscal year. Industrial Finishing Division. 


Sponsored by the Lea Manufacturing Co. 
ALUMINUM FINISHING 


THE ALUMINUM FINISHING AWARD oF AES, 
consisting of $100 and an Award Certificate for 
THe Zinc Awarp oF AES, consisting of $50 the best paper on the subject of aluminum and 
and an Award Certificate, for the best paper its chemical treatment appearing in the 
on the plating of zinc die castings appearing in Society’s publications during the fiscal year. 
the AES’s publications during the fiscal year. Sponsored by the Kaiser Aluminum & Chem- 
Sponsored by the American Zinc Institute. ical Company. 


ZINC PLATING 


BRANCH MEMBERSHIP EXPANSION 


The 59 Chartered Branches of American Electroplaters’ Society, Inc. in the United States, 
Canada and Australia are grouped by numerical stature into three Divisions, namely A (126 
members or over); B (70-125 members) and C (under 70 members). To that Branch in each 
Division making the largest net membership growth during the year, an award of $50 is bestowed 
at each year’s Annual Meeting of the Supreme Society. 


AES AWARD RECOGNITION FOR THE YEAR 1959-1960 


(Left) Dr. A. Kenneth Graham holding AES Scientific Achievement Award Scroll presented to him by then National President Ralph D. 
Wysong. (Center) Presentation of the Charles Henry Proctor Memorial Leadership Award to Past National President Walter L. Pinner, 
left, Mr. and Mrs. William Osborn Preston, donors, and National President W. Andrew Wesley, who made the presentation. (Right) A. W. 


Wallbank of England receives from President Wysong, the Heussner Gold Medal Award for the best paper published in AES publications 
during the year. 
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INTERNATIONAL CONFERENCES ON 


ELECTRODEPOSITION 


“The conception of periodic International Conferences 
on Electrodeposition,’*’ wrote Dr. Simon Wernick, Honor- 
ary Secretary of both the International Council of Electro- 
deposition and Metal Finishing and of the Institute of 
Metal Finishing (England) in the September 1958 issue of 
PLATING MAGAZINE, ‘‘came initially from the Institute 
of Metal Finishing which was then known as the Electro- 
depositors’ Technical Society. It resulted from the obser- 
vation that, at annual conferences of the Society, there 
was always a goodly sprinkling of overseas delegates who 
found it worthwhile to attend such conferences. 


“The International Conference,’’ continued Dr. Wer- 
nick, was accordingly organized by the Electrodepositors’ 
Technical Society in 1937 in London. 

‘The second such conference was planned for 1939, to 
be held in Asbury Park, N. J. under the auspices of the 
American Electroplaters’ Society (AES). Such a confer- 
ence was in fact held but due to the times being unpropi- 
tious, there was unfortunately little overseas representa- 
tion. However, it was counted as International Conference 


No. 2 


‘‘The Third International Conference took place in Lon- 
don in 1947, again under the auspices of the Electrode- 
positors’ Technical Society. It was not until the fourth 
such conference—held in 1954—that an international or- 
ganization was created called the International Council 
for Electrodeposition to plan future international confer- 
ences as one of its terrms of reference. The initial member 
organizations of the Council were: The Institute of Metal 
Finishing (IMF); The American Electroplaters’ Society; 
and a small Belgian technical group interested in electro- 
deposition. This conference was again eventually organ- 


ized by the IMF and held in London. 


“It was then resolved that international conferences 
should be held at five-yearly intervals and accordingly it 
was decided that the Fifth International Conference would 
take place in Detroit in 1959 with the American Electro- 
platers’ Society as the host organization and the planning 
to be carried out by the International Council for Electro- 
deposition and Metal Finishing (organic finishing was now 
brought into the orbit of metal treatments). Mr. Walter 
L. Pinner of the AES was elected Chairman of the present 
International Council with Dr. S. Wernick of England as 
Honorary Secretary. 


*“Despite the fact that the members of this Council are 


separated by a distance of some 3000 miles, the planning 
of the Fifth International Conference has been going on 


AND METAL FINISHING 


apace and it is believed that, as a result, there will be very 
satisfactory international representation both in respect 
of authors of papers and those attending the Conference. 


THE MAMMOTH FIFTH CONFERENCE 


The Fifth International Conference on Electrodeposition 
and Metal Finishing, a major element of the GOLDEN 
JUBILEE CONVENTION and Industrial Finishing Expo- 
sition of American Electroplaters’ Society, Inc. (AES) that 
was held in Detroit, Michigan, June 15-19, 1959 with the 
AES’s outstanding Detroit Branch as Host, wasa mammoth 
educational enterprise that not only featured the 43 tech- 
nical papers on electroplating, metal finishing, organic 
coating and allied arts of experts from the United States, 
England, Canada, Australia, France, Germany, Holland, 
India and Italy but which also brought together one of 
the largest international audiences of scientists and tech- 
nicians to benefit from therm in the half-century history 
of AES. Attendance at the Conference's nine sessions re- 
portedly averaged over 500 participants each. 


These papers, plus the transcript of the discussion that 
attended the delivery of each such paper at the Conference, 
were then published by AES in the internationally ac- 
claimed GOLDEN JUBILEE EDITION of its annual book 
TECHNICAL PROCEEDINGS (1959). ‘‘We have a record 
in this part of the U.S. Department of Commerce of some 
5000 National Associations and Societies,’’ wrote a promi- 
nent executive of that American governmental agency. 
‘Your volume (TECHNICAL PROCEEDINGS—1959 Edi- 
tion) is one of the finest reports of its type which we have 
had the pleasure of seeing prepared by an Association.”’ 

Under the supervision of the AES’ Editorial Board, in 
collaboration with the International Council on Electro- 
deposition and Metal Finishing, the Fifth International 
Conference was planned for the AES by AES Past President 
Walter L. Pinner, Chairman of the International Council. 
His Committee included Dr. T. P. Hoar, Dr. Simon Wer- 
nick, A. W. Wallbank, R. A. F. Hammond and George 
Gardam of England and Myron B. Diggin, Dr. Walter R. 
Meyer and Dr. Richard B. Saltonstall of the United States. 


LOOKING AHEAD TO 1964 


International electroplating and metal finishing is look- 
ing ahead to the Sixth International Conference. To be 
held in London in 1964, it looms large as another forward 
milestone in the advancement of electroplating, metal 
finishing and allied arts, internationally. 


FIFTH INTERNATIONAL CONFERENCE IN SESSION IN DETROIT, JUNE 1959 


(1) Walter L. Pinner, chairman of the International Council, opens the Fifth International Conference on Electrodeposition and Metal 
Finishing. (2) Vast audience at the first session of the Conference. (3) Dr. T. P. Hoar, president, Institute of Metal Finishing, London. 
(4) Dr. William Blum, first winner of the AES Scientific Achievement Award, at the conclusion of his delivery of the first ““William Blum 
Lecture,"’ receives honorarium and plaque from AES President H. E. Head. (5) Members of the International Council for Electro- 
deposition, (ltor)R. A. F. deren’ T. P. Hoar, Myron B. Diggin, Dr. Simon Wernick, Walter L. Pinner, A. W. Wellbank, Dr. Richard 


B. Saltonstall, A. A. B. Harvey and 


‘ A} 


. Walter R. Meyer. 
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LIFT! HELP YOUR BRANCH ATTAIN ITS 
MEMBERSHIP EXPANSION GOAL 











PUBLISHING 
SPECIFICATIONS 
FOR PLATING AUTHORS 


So as to assist authors interested in sub 
mitting manuscripts of original technical 
scientific or practical plating papers for 
PLATING 
MaGazine, a handy booklet is available 
titled 


tions for PLATING MAGAZINE 


publishing consideration — by 


it PLATING ‘Publishing Specifica 
Authors.” 
considered on the basis of 
A copy of the printed 
little booklet will gladly be sent to any 
potential author desiring to 


Papers are 


those spe ifications 


submit any 
such original paper for Pi ATING evalua 
tion All PLATING papers accepted and 
published have, of course, first been favor 
ably considered by three anonymous 
“reviewers”, each qualified on the subject 
specifically appointed to consider that 


par tic ular paper 





AES LAPEL BUTTONS 


The AES member's handsome ster- 
ling silver lapei button can be pur- 
chased from your Branch Secretary at 
$1.38 per button including tax. These, 
in turn, can be purchased by Branch 
Secretaries from National Headquar- 
ters at that amount. The silver Branch 
Past President’s button can be pur- 
chased by Branch Secretaries from the 
National Office at $1.43 per button 
including tax. 

For cleaning these sterling silver 
buttons, here is one expert member's 
reported method, ‘Place hot water in 
which a little washing soda has been 
dissolved into an aluminum pan or 
any container with a small piece of 
aluminum at bottom (concentration: 
one tablespoonful of seda to one 
quart of water). Immerse the button 
so as to touch aluminum, and allow 
to soak until tarnish dissppears. 
Operation will clean but will not 
injure the silver.”” 
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EXECUTIVE BOARD'S DECEMBER MEETING 
FEATURED INTENSIVE LONG RANGE PLANNING 


Meeting in a full-day’s busy regular 
Statler Hilton Hotel 
Detroit, Michigan, Saturday, December 3, 
1960, with National President W. Andrew 
Wesley presiding, the Executive Board 


disposed not only a number of policy 


session at the 


matters, including important management 
matters brought for consideration or re 
ferred to that meeting Ly its October 28 
special meeting, but also engaged in inten 
sive short-range and long-range planning 
Among other business, it named Howard 
J MeAleer, President of the 
Manufacturing Company, Detroit, Michi 


I ormay 


gan, as Chairman of the AES Expositien 
Committee to conduct AES’s Sixth Indus- 
trial Finishing Exposition in St. Louis, 
June 16-18, 196% concurrently with the 
Society's FIFTY -FIRST ANNUAL CON- 
VENTION to occur there hosted by the 
AES’s St. Louis Branch 

Among other subjects upon which it 
acted, aside from matters of financial 
management always stressed, it ratified its 
Letter Ballot action vesting a temporary 
charter in the San Diego Branch effective 
November 1, 1960. It accepted the invita- 


tion of the Kaiser Aluminum and Chemi- 


cal Corporation to sponsor an annual tech 
nical Paper Award titled “Aluminum Fin 
ishing Award of AES” 


Kaiser Aluminum and Chemical Corpora 


sponsored by the 


tion It commended the quality of the 
1960 Edition of TECHNICAL PRO 
CEEDINGS, and the dispatch with which 
it was effectively published by Novem 
ber 15 

It dealt at length with AES membership 
expansion. It acted upon specific recom- 
mendations made on specific subjects by 
AES standing and special committees, in 
cluding a number of book publishing pro- 
posals. It finalized the Agenda of the 
coming Eighth Interim Meeting of the 
Supreme Society, and framed at least one 
proposed amendment to the AES Bylaws. 
It discussed its share of the informal 
agenda of the coming joint meeting with 
the Board of Trustees of the Metal Finish- 
ing Suppliers Association 

Present beside the National President 
were First Vice President Chester G., 
Borlet, Second Vice President Manuel 
Ben, Third Vice Frank O. 
Beucknian, Immediate Past President 
Ralph D. Wysong and National Executive 
Secretary John P. Nichols. 


President 





CONVENTION PAPER REPRINTS CAN BE 
PURCHASED IN QUANTITY 


The 1960 Edition of the book, Trecunt- 
cAL ProcreepinGcs of American Electro- 
platers’ Society, Inc. (AES) has been com- 
pleted, and copies of that treasure chest of 
knowledge on electroplating, metal finish- 
ing and allied arts were issued to members 
in good standing of the Society as of 
November 1, 1960, internationally, in late 
November, a publishing time record, By 
his AES membership, each such member 
was entitled to such a free copy \ 
limited quantity of extra copies is now 
available for sale to AES non-members on 
strictly a “first-come, first-served basis” 
so long as that limited extra quantity 
lasts. (See advertisement pages 20 and 21, 

Not only does the 1960 book contain 
each of the 31 papers delivered by experts 


before the educational sessions of the 


AES’s 47th Annual Convention held in 
Los Angeles, California, July 24-28, 1960 
but it also includes the transcript of the 
discussion that attended the delivery of 
each such paper. 

For those companies or individuals de 
siring to purchase a quantity of reprints 
of any of the copyrighted papers appearing 
in that AES book (other than those deliv- 
ered before the “Hydrogen Embrittlement 
in Metal Finishing’? Symposium of that 
AES National Convention), there is a price 
list available upon request, specifying cost 
and how to order. Address your request for 
information to Thomas W. Lowe, Produc- 
tion Manager, TECHNICAL PROCEEDINGS, 
Ele troplaters’ Society Ine. 
American Building, 443-445 Broad Street, 
Newark 2, N. J. 


American 





H. J. McAleer A. P. Julius 


ST. LOUIS 1964 AES CONVENTION AND 


STRONG LEADERSHIP 


EXPOSITION TO HAVE 


Howard J 


bormax 


Vie Aleetr President of the 
Manufacturing Company, De 


Board, an Award of Merit winner to name 
but a few of his AES accomplishments 
troit, Michigan, and General Chairman of Mr. McAleer will bring experienced leader- 
the Fifth Industrial Finishing Exposition ship and a creditable Exposition manage 
of American Electroplaters’ Society held ment record to AES’s coming St. Louis 
in Detroit in June 1959 concurrently with Lx position 
AES's mammoth Gotpen Jupiter Con That Exposition will be held in the re 
VENTION, has been appointed General 
Sixth Industrial Fin 
ishing Exposition to be held in St. Louis 


lune 16-18, 1961 


nowned Keil Auditorium of that munici 
AES's 
ANNUAL CONVENTION that 
will be hosted by AES's St. Louis Branch 
Dynamic Anthony P. Julius of the Hager 


Hinge Company, St 


Chairman of AE's pality simultaneously with the 
hiery-Finst 
weording to an Execu 
tive Board announcement 

A Past President of the Detroit Branch 


he Society's Editorial 


Louis, is the Con- 


i former member o vention’s General Chairman 





Photo Courtesy Historical Collection, Union Title insurance Company, San Diego, California 


SAN DIEGO AS BASE SITE OF AES’s 
PROBATIONARY SIXTIETH BRANCH 


Femporarily chartered effective November 1, 1960, AES’s probationary Branch at 
San Diego, California, is taking creditable strides both towards enlarging its Branch 
membership and in educational performance for its members 

Having successfully operated under Temporary Charter for a minimum of three months, 
ind having reached adequate stature, it will then be eligible to apply for Permanent 
Charter as AES’s 60th Branch. Its President Pro Tempore is Floyd Nick Carter of 
San Diego. Other temporary officers include Walter Dornbusch as Secretary, Harry 


Steinke as Treasurer and George Loch as Branch Librarian 
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WHAT KIND 
ARE YOU? 
Are you an active member—the 
kind that would be missed, 


Or are you just contented that 
your name is on the list? 

Do you attend the meetings, and 
mingle with the flock? 

Or do you just stay home, and 
criticize and knock? 

Do you take an active part, to 
help the work along? 

Or are you satisfied to be, the 
kind that just belongs? 


Do you ever voluntarily, help at 
the guiding stick, 








Or leave the work to just a few, 
then talk about the clique? 


Come out to the meetings, and 
help with hand and heart, 


Don't be just a member, but 
take an active part, 


Think this over, member, you 
know right from wrong; 


Are you an active member, or 
do you just belong? 


From AES 


Philadelphia 





ANNUAL AES ALUMINUM 
FINISHING AWARD CREATED 


The Executive Board of American Ele 
troplaters’ Society, Inc, has just announced 
the creation of the “Aluminum Finishing 
Award of AES” as the Society's eleventh 
annual Paper Award competitively recog 
nizing and rewarding outstanding tech 
nical papers on respective technical sub 
jects published in PiatinG MaGazine or 
in AES’s book TecunicaL Proceepincs 
Aluminum 
and Chemical Corporation, the new Alumi 


Sponsored by the Kaiser 


num Award consists of a $100 cash award 
plus a handsome laminated certificate 
It will be bestowed annually upon that 
technical paper on the subject of Alumi 
num Finishing that during the fiscal year 
has been published either in) Platine 
MaGazine or in Tecunicat ProceEpINnGs 
and which has been adjudged “‘best”’ by 
the Society's Paper Awards Committee. 

The new Aluminum Finishing Award 
expectedly will be presented for the first 
time at the Business Session of the Su- 
preme Society to be held on the opening 
AES’s National Convention at 
Boston in June 1961. 


day of 


cig Cet 


FUTURE MEETINGS 
Education is the business of 
_ AES. For National, Regional and ° 
> Branch educational and other - 
meetings ahead, see PLAT- | 
ING’s section titled FUTURE = 
MEETINGS herein. ¢ 


oer - . were 
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PROCTOR AWARD 
NOMINATIONS DUE 
BEFORE APRIL 1 


Nominating forms are now in the hands 
of all AES Branches and Standing Com- 
mittees thereby enabling such Branches 
and Committees to enter and support any 
AES member in good standing whom they 
please in the competition for the Society's 
annual “Charles Henry Proctor Memorial 
Leadership Award”, This Award is AES’s 
highest non-technical, non-scientific honor 
and is intended to recognize and reward 
1959-1960's most conspicuous adminis- 
trative, management, public relations or 
other deed by an AES member enhancing 
the welfare, dignity or prestige of the AES 
and its Branches and members. 

Po be ace eptable to the Selection Com- 
mittee specified in the rules governing the 
Award, 


nomination taust be in the hands of the 


each Branch’s or Committee's 
National Executive Secretary on or before 
April 1, 1961 on the official form provided 
by National Headquarters, and each such 
accomplished form must be certified by the 
AES Branch or Committee as directed 
thereupon. Each such form must be ac- 
companied by seven typed copies of the 
nominated individual's qualifications for 


the Award 


The winner will be announced at the 
AES’s 18th 


Boston on the 


l arewell 
Annual 


evening of June 22, 1961 


Banquet of the 
Convention in 
Ile will receive 
+ $150 cash award, a handsome seroll, and 
ittendant recognition in PLATING MAGA 
ZINE and Trecunicat PRrocerpinGs The 
Society's National President himself heads 
the Selection Committee which, besides 
also includes the donors, namely 
Mr. and Mrs. William O. Preston, son-in 
law and daughter respec tively of the late 
Charles Henry Proctor 
of AES 


others 


founding father 


Ce ee eee 


CHANGED YOUR ADDRESS 
LATELY? 


To insure prompt and uninter- 





- 


rupted servicing of your PLAT- 
ING MAGAZINE, please fill out 


this form: 


NAME 


OLD ADDRESS 


cITY 


NEW ADDRESS 


cITy STATE 
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SOME 
WATCH 


At the opening of a new year 
it is desirable to look through a 
list of recent research achieve- 
ments in the field of metal 
finishing to see which develop- 
ments are now ready for com- 
mercial application. The big 











news a year ago was the success 
of the multiple-layer nickel- 
chromium finish in reducing 
variation of quality in produc- 
tion and in prolonging the 
average life of bright plated 
parts. Because of this, and 
because there will be an in- 
crease in total thickness of coat- 
ings in 1961 specifications, we 
find manufacturers daring to 
call to the attention of the con- 
sumer the good quality and 
permanence of the plated finish 
they will offer on their 
products. 

Improved processes for plat- 
ing on aluminum alloys will be 
announced in 1961 but details 
have not yet been released. 
More is known about another 
new development. In this, 
nickel deposits are built up with 
fine particles of a hard material 
or of a material with lubricating 
properties dispersed throughout 
the coating. Such deposits, in- 
corporating particles of alumi- 
mum oxide or the carbides of 
silicon, titanium, chromium or 
tungsten, show remarkable re- 
sistance to wear. Several appli- 
cations of this process are now 
out of the experimental stage. 

1961 should be the year for 
commercial exploitation of new 
processes for ‘‘electroless’’ plat- 
ing. Electroless copper, pal- 
ladium and cobalt will be avail- 


new 





DEVELOPMENTS TO 


IN 1961 


able as well as new immersion 
or displacement coatings of 
platinum and gold. Not yet out 
of the laboratory stage are 
electroless processes for deposit- 
ing chromium, iron and alloys 
of vanadium. 








Finally, the uses of plating for 
prevention of stress corrosion 
cracking, hydrogen embrittle- 
ment and corrosion fatigue. 
known for some years to the 
laboratory man, should begin 
to reach commercial applica- 
tion soon. In response to the 
incessant demands of designers 
of machines, airplanes and mis- 
siles for alloys of higher and 
higher mechanical properties, 
metallurgists are pushing the 
various mechanisms for harden- 
ing alloys to the limit where 
susceptibility to embrittlement 
or cracking is introduced. Dam- 
age of this kind often actually 
originates at or through the 
surface of the metal. It is now 
becoming appreciated in indus- 
try that the most economical 
way to take full advantage of 
alloy strength capabilities with- 
out risking cracking or corrosion 
fatigue often is simply to apply 
an appropriate plated coating. 


Prediction of future events is 
always dangerous. There will, 
of course, be other significant 
new developments during the 
year. Those named above are a 
list compiled by only one ob- 
server, namely, the undersigned. 


W. A. Wesley 








EMPIRE STATE TO COMMEMORATE ROCHESTER 
BRANCH’S GOLDEN JUBILEE 


fo commemorate the Freriera ANNI 
versary of the AES’s Rochester Branch 
the Empire State Regional Council, with 
the Rochester Branch as host, will team 
that Region’s Seventh Annual Empire 
State Meeting with the 
Rochester Branch’s GoLpEN JUBILEE so 


Educational 


as to create a gala two-day event to be 
held May 5-6, 1961 at the Manger Hotel, 
Rochester, N.Y. Cooperating will be the 
sultalo, 
Syracuse, Mohawk Valley, Capitol Dis 


trict, Southern Tier and Rochester 


Region's Six Branches, namely 


The widely anticipated event will make 


its debut Friday evening, May 5 with 


registration and ai “Get Acquainted 
Party” that will include dancing On 
Saturday afternoon, May 6, there will be 
dual Educational Sessions featuring out- 
standing technical papers by outstanding 
technical speakers. One session will be 
focussed upon electroplating and metal 
finishing; the other upon organic coating. 
Kisewhere, the ladies will participate in an 
ambitious Ladies Program. 

The Rochester Fierreru ANNIVERSARY 
observance and concurrent Seventh An- 
nual Regional Educational Meeting will be 
evening by a gala 


climaxed Saturday 


banquet, entertainment and dance 





QUALITY CONTROL TOPIC 
FOR GRAND RAPIDS 
ANNUAL MEETING 


21, Grand Rapids 
will present both morning and afternoon 
Fechnical Sessions at its Annual Meeting 
at the Pantlind Hotel 

At the morning session, Charles Martin 
of the Household Refrigerator Depart 
ment, General Electric Corporation, Ap 
pliance Park, Louisville, Kentucky, will 
talk on “Quality Control Procedure on 
Plated 


bield The afternoon session will deal 


On Saturday, January 


Components in the Appliance 
with the same subject in the automotive 
industry and it will be presented by an 
expert in the field 

It is expected that 500 members, wives 
ind guests will attend the Banquet that 
sume evening The Banquet will include 
dancing and entertainment-—and refresh 


ments will be provided by the suppliers 
+ 


PLATING PRACTICES 
OUTSIDE USA TO BE HEARD 
AT CHICAGO ANNUAL 


Chica Branch Annual Educ 
ion and Banquet will take plac 
it the Conrad Hilton Hotel in Chica 


Saturday 


January 2 

Th educational program has been 
ranged by Simon P. Gary, librarian of 
the Chicago Branch. He will present Ezra 
\. Blount. editor {f Products Finishing, 
who will talk on Plating Practices in 
Japan and the Far East,” and Myron B 
Diggin, technical director of Hanson-\ an 
Winkle-Munning Company 


Platin 


whose topir 
will bn 
Asia 
Rh. Scott Modieska, 
Banquet Committee 


Practices in | urope ind 


chairman of the 
promises that the 
dinner and entertainment will match the 
high standard always provided at the 


hicago annual event 


* 


CLEVE 
CLE 


LAND SPEAKERS AT 
VELAND BRANCH 
ANNUAL MEETING 


The dates for the Annual Technical Ses 
ion and Dinner Dance of the Cleveland 
Branch are January 27 and 28 Iwo well 
known speakers have been announced for 
this annual event 

The Technical Session will be held on 
Friday night, the 27th, at the Cleveland 
Building A. H 
Dulwose of the Harshaw Chemical Com 


pany and a past chairman of the Research 


Engineering Society 


Committee of the American Electroplaters’ 
Society will talk on “Electroplating—Art 
The subject chosen by C. H 
Junge is “Metallurgy and Electroplating.” 
Mr. Junge is with the Cleveland Graphite 


or Scrence 


Bronze Company 
The Dinner Dance will be held on the 
following evening at the Hotel Carter in 


Cleveland. It promises to be a gala affair 


78 


AUTOMOTIVE DECORATIVE TRIM 
SYMPOSIUM FEATURED DETROIT EVENT 


Detroit 


members from many 


sefore a large audience of 
Branch members 
other Branches and a number of AES 
guests, the Detroit Branch of American 
Electroplaters’ Society conducted a highly 
commended Symposium on the subject of 
Automotive 
Decorative Trim” in the Wayne Room of 
the Statler-Hilton Hotel, Friday evening 


December 2 It was forerunner of the 


“Service Performance — of 


gala Detroit Branch Christmas Banquet, 
Entertainment and Dance that packed 
that hotel on the following evening 
Fourth of a monthly series of outstand- 
ingly attended and lauded symposia con 
ducted by AES’s largest Branch since 
September 1960, the panel of speakers 
included tlarold A Kahler 
Motors Corporation; Vincent 
Ford Motor Company, and G. G. Levy 
A large number of 


iudience questions were asked and an 


General 


Cassidy 
Chrvsler orporation 


swered by the speakers after formal pre 
sentation of their creditable papers 

arranged = by 
Richard A. Fellows, Ut dylite Corporation 
who is the Detroit Branch’s 1960-1961 
National Presi 
Andrew Wesley served as the 


The Syimpostum Was 


educational Chairman 


dent W 


Symposium’s Chairman. A reception by 
the Detroit Branch followed the evening's 
Educational Session. 

Phat Friday evening Educational Ses- 
sion was preceded by a dinner meeting of 
the Detroit Branch’s Executive Group, the 
Branch’s governing council, at which all 
six of the Society’s National Officers, plus 
the ev ening’s panel speakers, were honored 
Branch President 


Frederick Olmstead presided. 


guests of the Branch. 


Phe Executive Board conducted a full- 
day's regular meeting at the same hotel, 
December 3. The Board of 
Trustees of the Metal Finishing Suppliers’ 
MESA) also met that after- 


Saturday 


Association 
noon 
Following a cocktail party hosted by the 
member companies of the MEFSA, the 
Detroit Branch banquet, entertainment 
ind dance delighted a huge attendance of 
sranch members and their wives; visiting 
AES members from other AES Branches 
ind their wives; and a large number of 
guests of the Detroit Branch. During the 
dance held after the banquet and enter- 
tainment, the MESA members’ joint hos 
pitelity room was a delightful and popular 


mecca for fellowship and refreshments 





Robert A. Ehrhardt 


Dr. R. B. Saltonstall 


Ys 


Dr. H. Narcus 


MOTHER BRANCH’S 52nd ANNUAL 
MEETING, FEBRUARY 4 


Phe Annual Technical Session and Ban 
quet of the New York Branch will be held 
on Saturday, February 4, 1961. The 
technical session will start at 2:30 p.m 
and will be followed by a cocktail party 
to be sponsored by the Metal Finishing 
Suppliers Association. 
start at 7:30 p.m. 


Speakers for the 


The banquet will 


afternoon technical 


session are as follows: Mr. Robert A. 
Ehrhardt, Bell Telephone Laboratories, 
Inc. who will talk on “Acid Gold Plating;”’ 
Dr. Richard B. Saltonstall, Udylite Cor- 
poration, whose subject will be “Duplex 
Nickel Plating” and Dr. Harold Narcus, 
consultant, Enthone Company, who will 
discuss “The Role of the Electroplater in 
the Printed Circuit and Allied Fields.” 
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HOST: AES STATLER-HILTON HOTEL | 


T , CONN. 
ncuvo—NTERIM: MEETING REPORTER “ror, com 


FEBRUARY I1, 1961 











FEBRUARY 11, 1961 
Timer” and sponsor 





SS “OLD TIMERS NIGHT” 
TO ROUND OUT 
EIGHTH INTERIM MEETING come is 
EIGHTH INTERIM MEETING TENTATIVE AGENDA 
SUPREME SOCIETY As a feature of the -Eicura INTERIM 
Meretine of the Supreme Society to be 
AMERICAN ELECTROPLATERS’ held at the Statler-Hilton Hotel, Hartford, EIGHTH 
SOCIETY, INC. Connecticut, Saturday, February 11, 1961, 
STATLER-HILTON HOTEL the sponsuting AES New Eaghad Ro- INTERIM MEETING 
gional Council will conduct a gala “Dutch AES 
HARTFORD, CONNECTICUT lreat’” OLD TIMER’S NIGHT at the 
FEBRUARY 10-12, 1961 Sacngerbens Bial, Hartford, that same SUPREME SOCIETY 
Saturday evening. 
FRIDAY, FEBRUARY 10 Each of the AES New England Re- cantina eitiitine 
9:00 a.m.—Executive Board Meeting gional Group's Branches, namely Bridge HARTFORD, CONN. 
Executive Suite port, Hartford, New Haven, Waterbury 
8:00 p.m.—Annual Joint Meeting, and Springfield is reportedly planning to 
Executive Board; _—_ pick its oldest “Old 
can Electroplaters’ So- him at the affair The winning “Old 
tag brary ser Pimer™” will be recognized and honored . Welcome by New England Regional Council 
Suppliers’ Association Each National Officer, Branch Delegate, . Welcome by National President 
(MFSA) rt jranch Alternate Delegate or Brinch . Opening of the Session as an interim Meeting. 
24 representative attending the E1GutTs p f th ' di 
SATURDAY, FEBRUARY 11 INTERIM) MEeEkETING, plus members, of on pl Benen = MBB 4 
" x : . tion and action by the Supreme Society at 
9:00 a.m.—Registration, Delegates course, of Branches composing the New its Annual Meeting in Boston, June 22, 
and Alternate Delegates England region, will be welcome to attend 1961 
— ae a pone ih this novel “Dutch Treat” event. , Penmene ond Gates Genet 
: a.m.—Eig nterim eeting, : é 
Supreme Society, AES . Financial by erase 
Hartford Room AES AND MFSA BOARDS IN Educational by First Vice President 
1:00 p.m.—Luncheon, Delegates FOURTH ANNUAL JOINT Membership by Second Vice President 
Alternates, AES (Dutch MEETING Grane Reslondiestion, Resigns! Anauel 
° eti nt in 
Treat) ae ereeee On Friday evening, February 10, 1960, es Tools of AES Educational Mission by 
2:00 p.m.—Eighth Interim Meeting, ‘n the Statler Hilton Hotel. Hartford. Third Vice President 
Supreme Society, AES . : ‘ Honorary, Merit and Achievement 
Mavtherd Geom Connecticut, the Executive Board of Awards es laducements for Greater 


5-6:00 p.m.—Reception to Delegates American Electroplaters’ Society (AES Service by Immediate Past President, 
cr » Bos of Trustees of e , Headquarters and AES Publishing and 
Alternetes, AES and the Board of Trust f the Metal Public Relations by National Executive 
8:00 p.m.—"‘Old Timers’ Night’ Finishing Suppliers Association (MFSA Secretary 
New England Regional will participate in a joint meeting for the AES Research Program by Chairman, Re- 
Council and Delegates fourth annual time search Committee 
on See reat) The one bodies will dis« uss matters of 
brine iy ageeegemalamaaaa yeu <penemane Dr. W. Andrew \ esley e) Executive Board Appraisal as to AES 
SUNDAY, FEBRUARY 12 of the International Nickel Company is i i 


Financial Structure 

‘ , reside of ‘Ss. Frederick P. b) Executive Board Recommendations f 

= 9:00 a.m.—Executive Board Meeting urrent President of Al va 
Executive Suite Green, Crown Rheostat and Supply Com ee ee Wee 


5. Preliminary Reports: 





Amendments If Any 


>.> SoS" pany, is the current head of MESA c) Membership Pr 





p Pr ion (Membership 
Committee Chairman) 


d) Sustaining Member Promotion (Vice 
> < Chairman for Finance, Research Com- 
mittee) 
oy 


6. AES National Conventions and Interim 
Meetings 


» 


a) 1961 Boston Convention (Boston Con- 
vention General Chairman) 


b) ys AES National Conventions 
Ahead 


c) Eighth interim Meeting, Hartford (Gen- 
eral Chairman) 


Ud bd UM be i 


d) Ninth Interim Meeting, Indianapolis 


2 Sa 
1s =| 
= 
a 
pt bet 
b=) | 
> | 
== R fo f 

=a e) ae utcome of Los Angeles 
ZZ f) Progress Report on St. Louis Industrial 

Finishing Exposition (1964) 


UHH 


. Invitations from Branches to Host 1967 Na- 
tional Convention or 1963 Interim Meeting 


‘inn 
SUPKEURBHHAR RE 


. New Business Brought for Discussion by 
Delegates 


. A ement of Candidates for Third Vice 
Presidency 





. Adjournment 
The ultra modern = Shao Hilton Hotel in Hartford, Connecticut, where the AES Supreme 
Society will hold its Eighth Interim Meeting. 
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Virginia's picturesque Roanoke Hotel that will serve as locale of the AES Dixie’Regional 
Council's Third Annual Technical Session and Banquet. 


FAMED ROANOKE HOTEL AS 
SITE OF DIXIE’S ANNUAL 
MEETING 
Phe Blue Ridge Branch will be host for 
the Third Annual Dixie Regional Techni 
cal Session and Banquet to be held on 
Friday, February 3 and Saturday, Febru 
wy ft at the Hotel Roanoke, Roanoke 

Virginia 

General Electric Company will sponsor 
» tour of their plant in Selem, Virginia on 
Friday morning while the ladies will visit 
the Natural Bridge before attending their 
luncheon The VMIFSA ‘Get-Together 
Party” will follow Educational Session A 
on Friday evening 

Saturday morning will start off with 
Educational Session B preceding a cocktail 
party, banquet and dance to be held in the 
early evening 

Dr. A. L. Pardue of the Virginia Poly 
technic Lostitute will deliver the Keynote 
iddress entitled “This Age of Man 
Speakers will include C, H. Castle, Abrado 
Finish Corp., whose subject will be “Ap 
plication of Barrel Finishing Methods;” 
Il. Bo Koehler, Hanson-Van Winkle 
Munning Co., will talk on “Rectifier Con 
trol in Plating C. G. Haupt, Norfolk & 
Western Railway Co., will explain “As 


pects of pil in’ Electroplating;” “The 


Anode Side of the Story” will be discussed 
by J. Bo Winters, Tncar, In 
Today” is the top 


"a panes 
Finishing Tndustry 
chosen by Ezra Blount, Products Finish 
m id Dr. Hh. J. Read of the University 
f Pennsylvania will present “Hydrogen 
nbrittlement in ft lectropl iting 

The registration fee of $10.00 per person 


entitle idimssion to the technical sessions 


VMIFSA‘’s “Get-Together Party;” cocktail 
party, banquet, ladies’ entertainment and 


door prizes 


TRI-STATE. ANNUAL WILL 

FEATURE fiyth SPEAKERS 

Phe Columbus Branch of the AES will 
host. the ith Annual Tri-State Re- 
vional Meeting and Technical Conference 
on February 4, 1961 at the Deshler Hilton 
Hotel. Member Branches of Tri-State are 
Cincinnati, Dayton, Indianapolis, Louis- 
ville and Columbus. Every one of these 
Branches will have large member repre- 
sentation in attendance 

The meeting will begin with 10 a. m 

and 2 p. m. Educational Sessions, and will 
include presentation of five papers by 
experts in their various fields. Subjects to 
be discussed are: “Buffing of Zine Alloy 
Die Castings,” (First Phase of AES Project 
18) by William Geissman of the National 
Lock Company; “Plating on Aluminum,” 
presented by Manuel Ben, General Motors 
Corporation, and National Second Vice 
President of the AES; “Developments in 
Accelerated Corrosion Testing,” by Walter 
L.. Pinner of the MeGean Chemical Com 
pany: “Materials in Outer Space,” F. L, 
LaQue, the International Nickel Com- 
pany; and “Journey into Ignorance,” 
Richard J. Anderson, Battelle Memorial 
Institute 

The meeting will conclude with a 
Cocktail Party, Banquet, Floor Show and 
Dancing in the evening, 

Members of all AES Branches are wel 
ome Vickets may be secured from P. 
James Grote, 3513 Roswell Drive. Colum 
bus 13, Ohio 








REMINDERS TO 
AES CHARTERED BRANCHES 


Your Branch’s 1960-1961 fiscal year 
membership expansion quota is 
10% over the number of your 
Branch’s members in good stand- 
ing as at June 30, 1960, meaning 
10% more members than your 
Branch membership on July 1, 1960 
before any subsequent suspensions 
or resignations for 1960-1961 Per 
Capita Tax purposes. 


* 


Your Branch, through its President 
of record, has been invited to nomi- 
nate any member of the Society 
whom it chooses for consideration 
for the Charles Henry Proctor 
Memorial Leadership Award for 
1960-1961. Signed by both your 
Branch President and Branch Sec- 
retary, your nominating return 
sheet is due in the hands of the 
National Executive Secretary by 
not later than April 1, 1961, accom- 
panied by SEVEN copies of a 
resume of your nominee’s 1959-1960 
deeds upon which the nomination 
is being predicated. 
° 

If your Branch is among those 
very few Branches that have de- 
layed to now in appointing a Branch 
Research Finance Chairman to 
spearhead your Branch’s effort to 
stimulate Sustaining Membership 
applications by industrial com- 
panies in your area, with the help 
of the Regional Research Finance 
Chairman for your territory, please 
do so promptly and submit his 
name to the National Executive 
Secretary's office at earliest pos- 
sible time for processing. 








HOTEL RESERVATION FORMS 
AND OTHER DATA 
CONCERNING THE SOCIETY'S 
1th ANNUAL CONVENTION 
BOSTON, MASS., JUNE 18-25, 1961 
WILL ISSUE TO ALI 
AES MEMBERS WITHIN 
rHE IMMEDIATE FUTUR! 
YOU ARE URGED TO ACI 
PROMPTLY TO MAKE YOUR 
CONVENTION RESERVATIONS 





THE TRI-STATE EVENT'S ARRAY OF SPEAKERS (I. tor.) William Geissman; Manuel Ben; F. L. LaQue; W. L. Pinner and R. J. Anderson. 
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Boston as seen from Cambridge across the Charles River 


AES’s 1961 FAMILY CONVENTION IN 
THE “HUB OF THE UNIVERSE” 


OME two centuries ago, in the Colonial Days when 
America was young, every town in Massachusetts had 
to maintain a tavern or be fined. A license to operate a 
tavern was given, furthermore, only on condition that it 
be built near the meeting house. Thus, parishioners 
could fortify themselves with food and flip' before and after 
the Sabbath's several-hour service in unheated Town Hall. 
Licensing also required that all good people be in bed at 
an early hour, and stipulated that ‘‘No boots shall be worn 
in bed.”’ 

Two centuries later—during the period from dune 18-23, 
1961 to be exact—American Electroplaters’ Society’s mem- 
bers from far and near will converge upon Boston's Statler- 
Hilton Hotel, a truly modern descendant of the Bay City's 
Colonial ‘‘tavern’’, to engage in the AES’'s 48th Annual 
Convention, and there to be educationally enriched in the 
arts and the sciences of electroplating, metal finishing and 
allied arts. Many AES members, moreover, will be accom- 
panied by their wives and children, and the Convention is 
making heroic plans for their entertainment, relaxation, 
enjoyment. 


FUN AND EDUCATION FOR AES's YOUTH 


ARENTS, upon arrival at the Convention, will be able, 

for example, to purchase a Children’s Program ticket 
book at $15 per youngster which will entitle each such boy 
or girl to three fun-filled days (Monday, Tuesday and 
Thursday) of specially planned sightseeing and relaxation, 
including cost of chaperoned transportation and lunch- 
eons. 

Whereas the $15 Children’s Program book will also en- 
title each such AES youngster to accompany his or her 
parents to the Convention's vaunted Clambake, Wednes- 
day, June 21, it will not, however, cover a Banquet ticket. 
As a dividend, parents of such children can purchase 
tickets for Thursday night's gala Farewell Banquet for 
them, if they please, at an additional $8.50 per ticket. To 
the extent available, moreover, they can purchase tickets 
for such children for Boston's renowned Pops Concert at 
an additional $1.50 per such older child. 

Yes, to make the Boston Convention stay of AES chil- 
dren in June 1961 as much of a never-to-be-forgotten treat 
as their Los Angeles Convention adventure of July 1960, 
the Convention Committee is programming three appeal- 
ing, well-escorted days in Bostontown and its educational 
yet joyful environs. Watch PLATING MAGAZINE’s 
monthly Convention Program from month to month as it 
releases Children’s Program details, among others, as they 
develop. 


BOSTON DAYS TO MAKE LADIES’ MEMORIES 
EING a Convention where Boston scale and flair will 
suitably be lavished upon all elements of the AES 
family, the Society's ladies will be served a program con- 
cocted by Ladies Chairman Marjorie Swift that will not 
Foctnete 1; For ‘flip’, fill a pewter mug with strong beer sweetened with suger oF 
molasses. Fortify with a generous portion of New England Rum. Fold in 


whipped cream and beaten egg. Finally, thrust into the mixture a red- 
hot flip iron. Then savour with delight but also. with continence. 


JANUARY, 1961 


only run the gamut of usual Convention social events but 
which may also add such Bostonian touches (tentatively) 
as a guided bus tour of the Bay City’s famed North Shore, 
with luncheon perhaps at Crane’s Castle in Ipswich, 
Massachusetts—as a luncheon possibly in the Dorothy 
Quincy Suite of the John Hancock Building—as other 
ladies attractions that will sweeten the Bostontown stay 
of the Society's fair sex. 

PLATING’s monthly Convention Program will carry the 
specifics as promptly as programmed by Chairman Swift 
and her industrious Ladies Committee. 


YOUR CONVENTION IN THE ‘‘HUB OF THE UNIVERSE”’ 
HE adult registration fee of the 48th Annual Conven- 
tion will be $25 per adult male or female. This blanket 

fee will include admittance to all male and female educa- 

tional, relaxational and entertainment functions of the 

Convention, including the Clambake, the Boston Pops 

Concert (‘‘Fun with Fiedler’’) and the Farewell Banquet. 

So attend the AES’s 1961 National Convention and enjoy 
Boston, the metropolis that has given America patriots of 
old and modern day statesmen; clipper ships and ocean 
liners to cruise the seven seas; pioneers to settle the plains 
and the wilderness; scientists to break the secrets of the 
atom; the financial backing that has built the nation’s 
industries—Boston, the city of many nationalities; of 
prizewinning newspapers; of sports and champions; of 
unigue homes and restaurants; of great transportation 
gateways reaching to the lands beyond the horizon—Bos- 
ton, the matured town of beautiful twilights and cooling 
Atlantic breezes that will be awaiting YOUR arrival in 
mid-June 1961. 


A ride on the swanboats over the pond i in nee Public Gardens isa 
favorite attraction for visitors to the “ 
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WHEREAS, the American Electroplaters’ Society, Inc. will hold its 48th Annual 


Convention in Boston; and 
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, this Society was created more than a half-century ago for the pur- 
pose of fostering technical and scientific knowledge and advance- 
ments in electroplating, metal finishing and allied arts; and 
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, the American Electroplaters’ Society (AES) today enjoys a global 
membership, including many members who are residents of com- 
munities in our Commonwealth, 
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NOW, THEREFORE, I, John F. Collins, Mayor of Boston, do hereby declare 
the week of June 18-23, 1961 as 
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TENTATIVE PROGRAM 

FORTY-EIGHTH ANNUAL CONVENTION 
AMERICAN ELECTROPLATERS’ SOCIETY, INC. 
STATLER-HILTON HOTEL, BOSTON, MASSACHUSETTS, JUNE 18-23, 1961 
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NE 18 
Executive Board Meeting (All Day) 

) p. m. Registration 
Honorary Membership Award Committee Meeting 
AES Scientific Achievement Award Committee Meeting 
Credentials Committee Meeting with Executive Board 
AES Get-Together Party 


UNE 19 

Grand Opening Session 

Business Meeting Supreme Society 
Branch Secretaries’ Luncheon 

Speakers’ Luncheon 

Ladies Luncheon 

Opening Educational Session (The William Blum Lecture) 
Editorial Board Meeting 

Educational Session A (Research) 
Educational Session B (Organic Finishing) 
Order of Past Presidents Meeting 

Order of Past Presidents Dinner 

MFSA Ball 


UNE 20 
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Speakers’ Breakfast 

.-12:30 p.m. Registration 
Educational Session C (Finishing of Light Metals Symposium) 
Membership Committee Meeting 
Public Relations Committee Meeting 
Educational Committee Meeting 
Joint Educational Committee Meeting and Branch Librarians Luncheon 
Speakers’ Luncheon 
Ladies Luncheon 
Educational Session D (Finishing of Light Metals Symposium) 
Individual AES Regional Council Meetings (If Any) 
AES Regional Group and Council Chairmen's Meeting 
Finishing of Light Metals Forum 
“Fun with Fiedler’ at Boston Pops 


Y, JUNE 21 
Research Committee Breakfast 
Speakers’ Breakfast 
-12:00 p.m. Registration 
Educational Session E 
Educational Session F 
Research Committee Meeting 
AES Annual Outing (Clambake at Historic Plymouth, Mass.) 


bag tee 22 
Speakers’ Breakfast 
Business Meeting, Suoreme Society 
Educational Session 
Educational Session H 
Business Meeting, Supreme Society 
Educational Session | 
Cocktail Party 
AES Farewell Banquet 
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NE 23 
Presidents’ Breakfast to National Officers and their Families 
Executive Board Meeting 


88 
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Charles Henry Proctor Memorial Leadership Award Selection Committee Breakfast 


AES Headquarters Room 


Mezzanine 

Room 418 

Room 410 
Headquarters Room 
Grand Ballroom 


Grand Ballroom 
Grand Ballroom 

Parlor A 

Parlor F 
Bay State Room 
Grand Ballroom 

Parlor C 
Grand Ballroom 
Georgian Room 
Hancock Room 
Hancock Room 
Grand Ballroom 


Room 418 

Parlor F 

Mezzanine 

Grand Ballroom 
Room 436 

Room 438 

Room 440 

Parlor A 

Parlor F 

(To be Announced) 
Grand Ballroom 

(To be Announced) 
Room 442 

Grand Ballroom 
Boston Symphony Hall 


Hancock Room 

Parlor F 

Mezzanine 

Grand Ballroom 
Georgian Room 
Hancock Room 

Buses from Statler Hotel 


Parlor F 

Bay State Room 
Grand Ballroom 

(To be Announced) 
Bay State Room 

(To be Announced) 
Georgian Room 
Grand Ballroom 


Parlor C 
AES Headquarters Room 


(This is @ TENTATIVE PROGRAM as of November 15, 1960. Additions and modifications will be made monthly until finalized.) 


i 
| 
: 
, 
| 
zz. 
| 
| 
| 
; 
; 
| 





(pp Sp SS EEO 


JANUARY, 1961 





_S_E- SOS AS T_T SS] LW AaaDaIASanan2qE2PSHL'OWHSACS= 


J 





Here’s how you can save time, 
and mixing errors with either 





New “Direct-Route” Method 


te a pS 
Just weigh required amount of sodium-copper or 
& q 


Dissolve the desired double salt in water or 
potassium-copper double salt 


plaiing solution. 





5 1g 
Pe 
fi bis 4 
eG 
Weigh out required amount of sodium ? Dissolve the sodium or 


1r potassium cyanide potassium cyanide in 
water. 


Dissolve the copper cyanide slurry 
in solution of sodium or potassium 
cyanide. 


Weigh out the required amount of cop Add copper cyanide to 
per cyanide water and make a 


lurry 








CALL DU PONT FOR ANY ONE OF THESE QUALITY PLATING PRODUCTS. You're assured of superior 


quality, dependable supply and expert technical service with plating chemicals from Du Pont... your reliable domestic source. 


e Sodium-Copper Cyanide Double Salt e Potassium Cyanide 
e Potassium-Copper Cyanide Double Salt 


e All-purpose Cyanobrik® sodium cyanide (in briquette form) 
e Copper Cyanide 


@ Cyanogran® M sodium cyanide (in granular form) 
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reduce handling, avoid waste 
of Du Pont's 


Double Salts... 


SODIUM-COPPER CYANIDE 





Add 


necessary 


3 


Mee \'1e)(o|-M-ladela-= 





6 Add solution through a filter to plating tank or it mousture-r =f t M)-1} t liber conta 


directly to plating tank no 


OR 


POTASSIUM-COPPER CYANIDE 


SAVE TIME AND REDUCE HANDLING. ...}y using 
one Du Pont copper evanide double salt instead of two separate 
chemicals. you eliminate several steps usually required to dissolve 
copper cevanide. Just weigh out the Du Pont double salt and dis- 
solve it in water or plating solution. A “direct-route™ process! 
Compare old and new methods at left.) 


AVOID WASTE AND MIXING ERRORS... because 
active ingredients are in the proportions usually required. This 
simplifies making and replenishing bath . . 


ing from undissolved copper evanide. 


. prevents waste result- 


filtering 
INCREASE CONVENIENCE AND SAFETY ...\\ it! 
just one salt to dissolve vou minimize handling steps. This means 
vreater convenience —more satety. 

Du Pont sodium-copper evanide double salt and potassium- 
copper evanide double salt are white. ervstalline and readily solu- 
ble. They are made from ingredients of highest quality and purity 


Du Pont copper evanide. sodium evanide and potassium evanide. 


SIMPLIFY CALCULATIONS ...Balanced composition ot 
Du Pont double salts makes it easy to determine amounts required 
for make-up or replenishment. (1 oz. potassium-copper evanide 
double salt is equivalent to 0.26 0z. copper. or 0.37 oz. copper 
evanide: | oz. sodium-copper evanide double salt is equivalent to 


0.29 7. copper ol 0.4] OZ. copper cevanide. 


SODIUM-COPPER CYANIDE DOUBLE SALT 
SPECIFICATIONS 
Copper , 


28. é min 
I ree 


0.4 to 2.0 | 
Lead 


mar 
Sulhides (as 


TYPICAL ANALYSIS 


”) 
inide 


7 ppm Less than | ppm 
sulfur) 10 ppn 


0.0] 


max, Less than 5 ppm. 


0.0] 
POTASSIUM-COPPER CYANIDE DOUBLE SALT 
SPECIFICATIONS 


Insoluble max 


TYPICAL ANALYS!S 
26.5 


Copper 

bree prolass 

Lead 

Sullides 

] solubles 
Both 


Less 
Less thar 


than | ppm. 
» ppm. 
Trace 

ire st ipped in 
enie! 


ers 


For further information «): 
distributor or vo 


Pechnical Service call vour Du Pont 








DISTRICT OFFICES: 


1 Fallsway DALLA 
45 Fourth Ave DE 
Waltham 54. Ma L 
427 W. Fourth 
N. Cicero Ave 


Lincolnwood 


TROIT 


> ANGELES. Box 7 
NEW YORK 1 
PHILADELPH 


ur nearest Du Pont office. listed at left. 
ELECTROCHEMICALS DEPARTMENT - 


E.1. DU PONT DE NEMOURS & CO. (INC.) 


SODIUM PRODUCTS DIVISION 
WILMINGTON 98, DELAWARE 


1... 85I0A 
13000 W 


bassador Row 
even Mile Rd 
El Monte. Calif 
350 Fifth Ave 
308 E. Lancaster Ave 
Wynnewood 


T ' SAN FRANCI 4 


arew low 
hake 


Bivd 


Du Pont Build Wile 


ng 
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ngton 98 


1485 Bayshore 


Delaware 


Bivd 
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INTERSOCIETY NEWS 


PAXTON RECEIVES INTER- 
SOCIETY STOLGHTON AWARD 
Dy Harold W 


Carnegie Institute of Technology associate 


Paxton 33-year-old 


professor of metallurgical engineering 
Metals 


$2000 Bradley Stoughton Award for out 


received American Society for 


standing young teachers of metallurgy 


Presentation was made Tuesday, Octo 
iety'’s 42nd National 
ind Exposition, October 


ber 18, during the So« 
Metal Congres 
17-21 in Philadelphia. Occasion was the 
ASM annual awards luncheon in Phila- 
delphia Trade and Convention Center, 
site of the exposition. Edward G. Budd 
Ir., president of The Budd Co., Phila- 
delphia, presented the featured address 
Phe Acceptance of Change 

The Stoughton Award has been pre 
sented annually since 1948 as the ASM 
Teaching Award, It is now renamed in 
Bradley 


prominent educator and one-time presi- 


honor of the late Stoughton 


dent of the Society The award carries a 
$2000 stipend. Its purpose is early recog- 
nition and encouragement of young 
teachers, under age 35, of metallurgy and 
allied sciences 

Professor Paxton is a native of England 
He received his BS and MS degrees from 
lL niversity of Manchester and his PhD 
In 1949 
50 he served as an ECA Fellow at Car- 
negie Institute of 


1950-53 as a Research Fellow at Uni 


from University of Birmingham 
Fechnology and from 


versity of Birmingham. He returned to 
Carnegie Tech in 1953 as assistant pro 
fessor of metallurgical engineering and 
metallurgical engineer in the 
Metals Research Laboratory. In 1958 he 


wi made ith as 


research 


ocnate professor of metal 
lurgical engineering He is 


Pittsburgh Chapter ASM 


wtive om 


7 


NATIONAL DIE CASTING 
EXPOSITION AND CONGRESS 
ACCLAIMED SUCCESS 
st National Die Casting I \posi 
which ended on Friday 
llowing a four-day show 
it Artillery Armory, has 
results of a 
y exhibitors 
wiety of Dis 
yvonsored the 


registrations 
showed i proximately 4000 persons 
had attended the exposition. More than 
500 persons registered for the technical 


CONLTEOSS which was held in a single session 


86 


in the Armory on the morning and after- 
noon of each day of the exposition. A 
minimum of 350 attended each session 
Thirty-one papers were presented at the 
ongress 

The Exposition Banquet, which was 
held on Thursday evening, November 10 
at the Veterans Memorial Building in 
Detroit, attracted nearly 500 who heard 
Joseph G. Rayniak, vice chairman of the 
board and manufacturing research direc- 
tor of Outboard Marine Corporation ad- 
dress the banquet and receive the first 
SDCE Achievement Award for outstand- 
ing contributions in the field of die casting 

According to John L. MacLaren, chair- 
man of the exposition and congress, the 
success of the affair points the way for the 
Society of Die Casting Engineers to 
undertake a planned, continuing program 
of sponsoring expositions and congresses 
to further disseminate vital technical in- 
formation in the rapidly growing die cast- 
ing field. The society's board of directors 
is already studying such plans, he said; 
but have not as yet made a definite deci- 
sion as to when and where the next exposi- 
tion will be held 


itself again to be one of the top cities in 


Detroit has proven 


the United States for industrial shows, 
Mr. MacLaren stated 

Many foreign visitors from Europe, The 
Lnited Kingdom, South 
Japan attended 


America and 
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COMPARISON CENTER 
PLANNED FOR METAL SHOW 


Expanded educational emphasis on 
metal-working’s basic materials and proc- 
esses will distinguish the 1961 Detroit 
Metal Show, October 23-27, 1961, in the 
Motor City’s spectacular new Cobo Hall 

An ASM Materials Comparison Center 
will be the educational focal point of the 
Detroit Metal Show. Designed as a com 
plete and coordinated display for engi 
neers, executives, production and purchas 
ing men, it will include for effective com 
parison the materials, components and 
processes of a great industry 

The new Materials Comparison Center 
will be a 


Vletal Show 


}-dimensional index’ to th 

Every material and com 
ponent displayed in the central plaza of 
Cobo Hall will carry its manufacturer's 
name Every process and method of 
fabrication and testing will be identified 
is to source Each will carry one of the 
product classification symbols originated 
by ASM at the 1960 event, together with 
location of the firm’s exhibit at the Metal 


Show 


American Society for Metals will return 
its exposition to Detroit for the first time 
since 1951, with the completion of the vast 
Cobo Hall facility 
size of the hall, technical sessions of the 
National Metal Congress can be held in 


the same building as the exhibits 


This year, due to the 


¢ 


ASML CHARTERS 

115th CHAPTER 
Chartering of Central Ontario Chapter, 
American Society for Metals, was an 
November 14 by Allan Ray 
It is the 115th Chapter of the 


12-year-old Society. 


Putnam. 


lhe new Chapter, according to Putnam, 
will serve metalworking industry, science, 
education and research in an area center 
ing upon Kitchener, London and Wood 
stock, Ontario. It is the Society's 13th 
Canadian Chapter. 

American Society for Metals now num 
bers 32,000 technical management mem- 
bers in 115 Chapters and 19 student 
groups throughout the United States and 
Canada. 
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MANUFACTURING CHEMISTS IN 
MIDYEAR MEETING 

More than 1000 representatives of 
chemical manufacturing concerns gathered 
in New York on November 22 to partici 
pate in and attend the 10th Semi-Annual 
Meeting and Midyear Conference of the 
Manufacturing Chemists’ Association, In« 

Accentuating the role of the chemical 
industry in the space age, the meeting 
featured an address by Dr. Vannevar 
Bush, renowned scientist and chairman of 
the board of Merck and Co., Ine.. on 
“Business Management—A Profession.” 
at the closing banquet. 

In addition to Dr. 
industry executives heard talks by David 
H. Dawson, vice president of E. I. du Pont 
de Nemours & Co., Inc., 
EE. Hull, USA (Ret 


Association. 


sush, the chemical 


and General John 
president of the 
The seven panel discussions held 
throughout the one-day meeting covered 
such diverse subjects as the “Professional 
Attitude of Chemists and Chemical Engi 
New Fron 
tiers in the Chemical Industry.’ 

Another of the panels featured a dis 


neers” and “Space Chemicals 


cussion by three industry experts in the 
field of reactive metals and their relation 
ship to nuclear energy. Other sessions will 


cover current industry problems in such 


fields as product liability, process equip 


ment standardization and chemical indus 
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try patents, with particular emphasis on 
the European Common Market and 
Foreign licensing 

The Manufacturing Chemists’ Associa 
tion represents approximately 90 per cent 
of the chemical producing capacity in the 
US and has aanembership of 186 US and 


Canadian members 


rWO HONORED BY 
ASME AT ANNUAL MEETING 

Pwo of the highest honors in engineer 
ing were presented in New York on 
December | at the Winter Annual Meeting 
of The American Society of Mechanical 
Engineers 

Henry T. Heald president of the Ford 
Foundation, became an Honorary Mem 
ber of the society and Professor Carl R 
Soderberg was awarded the ASME Medal 
The presentations were made during the 
Society's banquet at the Statler-Hilton 
Hotel. 

Honorary Membership, oldest award 
the society bestows, is given for effective 
and faithful. service rendered to the 
society, to the engineering profession or 
to the public 

The ASME Medal is awarded for dis- 
tinguished service in engineering and 
science 

Henry T. Heald became president of the 
Ford Foundation in 1956. For the pre 
ceding twenty-nine years, he had made his 
career in) American higher education 
serving as president of the Armour Insti- 
tute of Technology, Hlinois Institute of 
Fechnology and chancellor and president 
of New York University. He had been 
instrumental in bringing about the con 
solidation of Armour Institute of Tech 
nology and Lewis Institute to form the 
Illinois Institute of Technology 

Besides his teaching activities, Mr 
Heald has also been active in civie and 
industrial affairs, 

A graduate of Washington State Col 
lege, he also holds a Master's degree in 
civil engineering from the University of 
Iinois, 14 honorary degrees and a number 
of other awards 

C. RK. Soderberg joined the Massachu 
setts Institute of Technology staff in 1938 
is professor of applied mechanics He 
became successively, professor of mx 
chanical engineering, head of the depart 
ment, dean of the school of engineering 
ind institute professor 

Dr. Soderberg holds many other awards 
including Knighthood in the Order of the 
North Star of Sweden, the country in 
which he was born 

He is a Fellow of ASME and a member 
of several othe professional societies and 


the author of numerous technical articles 
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of Cleveland 


PLASTIC VENTILATING SYSTEM 
at Wesfern Electric plant 
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Heil Rigidon (Glass Reinforced Polyester) Exhaust System in the 
Plating Room of Western Electric Company's New Omaha Plant. 


features attractive appearance, high strength, long life, 
easy installation and complete corrosion resistance 


Western Electric Engineers wrote the 
specifications. The ventilating system for 
their plating room must look as modern die 
and attractive as all other parts of their a 
new plant. The system must positively resist \ 4 
exposure to fumes and the splash of acids \ } vu 
and alkalies. It must be sturdy and rigid; 
and combine long life, low maintenance, 
be easy to install or re-arrange, and low in 
first cost. The Heil Rigidon system pictured 
above met all these requirements. 

In your plant also, Heil service-proved 
plastic ventilating equipment will definitely 
cut the costs of handling corrosive fumes. 
Complete line, including collecting hoods, 
ducts, fans, stacks and fume scrubbers in 
Rigidon (reinforced plastic) or Rigivin 
(rigid vinyl) construction. Wide. range Heil Fume Scrubber and 
of standard sizes speeds delivery and mini- Rigidon Duct Work. 
mizes engineering costs. 


Heil Centrifugal and Axial Rigi- 
don Reinforced Plastic Fans. 


Write today for Bulletin No. B-500. It lists chem- 
ical resistance data and specifications of stand- 
ard sizes of equipment that can be installed by 
your own maintenance men or local contractor. 


CORPORATION 
12916 Elmwood Ave. « Cleveland 11, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 129. 
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ALERT SUPPLY NAMED 
WEST COAST DISTRIBUTOR 
BY TECHNIC 





Alert Supply South 
Div ie Ave Los Angeles has been up 
West Coast distributor of the 


Company, 2041 


pomted 
precious metal plating solutions of Tech 


nic. Ine., Providence, R. I 


Announcement of the distributorship 
Frank K. Smith, 


ind X. E. Perkins 


sas made jointly by 
president of Technik 


mresident of Alert 


The new arrangement makes Technic 
solution ind the facilities of the firm’s 
research and development) organization 
ivailable to West Coast manufacturers 
for the first time, Mir. Smith said He 
pointed out that precious metal plating 
has wick ipplication in the electronics 
industry, which has a large Pacific Coast 


oncentratponu 
. 
WYANDOTTE APPOINTS STEVENS 
IN NEW ENGLAND 
Wyandotte Chemicals Corporation, J 
B. Ford Division has announced the ap 
Frederic B 


is a distributor for 


Stevens, In 
W yan 
dotte metal cleaning and finishing prod 
ucts in the New England area 


poimtment «of 


COPpor ited 


Stevens 
tlhready is handling the Wyandotte line 
in the midwest 

Frederic B 
year old Detroit firm whose main office 
is located at 1800 18th Street 
tain a complete stock of W yvandotte metal 


Stevens Incorporated, 78 


will main 


cleaning and finishing products for the 
New England area in its new warehouse 
facilities in Wallingford, Conn 


VAN WATERS & ROGERS, INC., 
APPOINTED ALERT SUPPLY 
AND H-VW-ME DISTRIBUTOR 

Alert Supply Company has ippomnted 

Van Waters & Rogers, In with offices 
mad wireless it Seatth 
Washington: Po ind Boise 
Lodiabve is its distributor in the Washing 
ton-Orewon-Western Idaho territory The 
elective October 1 


md Spok ine 


thand. Oregon 


ipopronrabrnne cil trevcccarnee 


th) 


4 
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NOBLE IN ENGLAND TO 
DISTRIBUTE IONIC EQUIPMENT 


Che appointment of H. R. Noble, Ltd 
236 North Circular Road, Palmers Green 
N. 13, London, England as exclusive 
Great Britain distributor for Lonic Elec- 
trostatic Corporation, has been announced 


by John Sedlacsik Jr 
H. RK. Noble Ltd. will handle the entire 


line of lonic electrostatic coating equip- 


. president 


ment and will maintain a stock of Loni 
equipment as well as demonstration 


facilities 


S 


ELECTROSHAPING PROCESS 
DEVELOPED AT BATTELLE 


An electrolytic machining process that 
can shape parts from the toughest alloys 
in as little as one-tenth the time of con 
ventional machine tools has been de 
veloped by Battelle Memorial Institute in 
research supported by the Steel Improve 


ment and Forge Company, of Cleveland 


Metal is removed without ares, sparks 
or high temperatures by passing direct 
current’ between the workpiece and an 
electrolyte The current removes ele 
trons from the workpiece, converting the 
surface atoms into positively charged ions 
that dissolve into the electrolyte This 
process is unique in that its effectiveness 
is not dependent on the hardness of the 
metal and, thus, offers a solution to the 
problem of machining the harder, higher- 
strength metals 

lo produce a part, a rough forging or 
piece of metal stock 


tween shaped electrodes 


anode is plac ed be 


cathode) and 


Van Waters & Rogers’ background in 
hemical and other sales makes them 
ideally suited to handle the wide line of 
Alert and Hanson-Van Winkle-Munning 
Company 


metal finishing supplies and 


equipment,” said A. Ek. Perkins, president 
of Alert Supply Company 

Alert is a wholly-owned subsidiary of 
Hanson-Van Winkle-Munning ¢ ompany 
of Matawan, New Jersey 





electrolyte is pumped under pressure inte 
the space between the electrodes and 
the workpiec e As the electric current 
dissolves the workpiece to the desired 
shape, the electrodes are moved in. si- 
multaneously 

The electrolytic unit has machined 
rough forged jet turbine blades to 0.003-in 
tolerances in 5 to 10 minutes—an oper- 
ation which took from 1 to 2 hours to 
perform by grinding. In addition to shap- 
ing parts, other types of units can be used 
to sink die cavities in 50 minutes which 
previously required 7 to 10 hours of ma- 
chining time. They also can drill round 
and irregulerly shaped holes in alloys that 
cannot be penetrated by conventional 


drills 


big advantage is not the time saved but 


For some applications the process's 


the absence of mechanical damage to the 
surface of the workpied e. 

Because there is no tool pressure on the 
workpiece, very thin sections can be 
shaped without deformation and light 
weight machines and clamping systems 
can be used 

The development of the electrolytic 
machining process is the result of over 
two-and-a-half years of work by a Bat 
telle research team which included Dr 
Charles L. Faust, chief of electrochemical 
research at the Institute; Dr. John A 
Gurklis and John E. Clifford 

According to Dr. 


developed 


Faust, the Battelle 
differs others 
which use the electrolytic metal removal 


process from 


principle in that: 1) it can produce com 
plete parts in addition to sinking cavities 
2) it uses no rotating cutting wheels, 3 
power is supplied through a simple recti- 
fier instead of complex electronic circuits 
o 
INDUSTRIAL FINISHES 
CONVENTION TO BE HELD 
IN LONDON 


The world-wide interest that has been 
iroused by the announcement that the 
First International Industrial Finishes 
Exhibition will be held at Earls Court 
between May 8 and Il, 1961 


has resulted in a large proportion of the 


London 


iVailable floor space being already firmly 
booked by a number of leading firms spe 
cializing in metal 


pretreatment, paint 


manufacture, paint shop plant, electro 


plating equipment, supplies, and “out 


work” services anodizing, marking prot 


esses, metal spraying, plastic coated sheet 
and coatings and numerous other supplies 
ind processes 

The organizers (Scientific Surveys Ltd 


Exhibition Division, 97 Old Brompton 
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precise-production ELECTROFORMING 


BARRETT SULFAMATE NICKEL 
has engineered reliability for: 


exceptional low stress 
high speed deposition 
excellent machinability 


dimensional stability to 
thermal cycling 

less nodular growth 
superior throwing power 
excellent grain structure 
high chemical purity 


nickel to metal. glass. 
or ceramic bonding 


operate process for heavy electrodeposition of 


nickel having exceptionally low tensile stress beter > - 
. od Sax , te - 
Request Bulletin SN : , 


oe Barrett Sulfamate Nickel on electroform mandrel 


BARRETT SULFAMATE NICKEL a ready to aa Riad 
8 


indicating superior throwing power. Photo 500 x 


@ BARRETT 


chemical products company, inc. Shelton « Connecticut 
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Rood, London, SW 
nounce that plans are being made to hold 
Industrial Finishes 


Knogland) now an 


Convention at the 
me time as the exhibition It is pro 
posed that the convention will be held in 
the special meeting rooms at Earls Court 
nd will 


onsist of two sessions daily 


+ 
DOLGLAS INSTALLS HARD 
COAT ANODIZING SYSTEM 

Douglas Aircraft 


nounced that it has recently installed one 


( ompany has in 


of the largest hard coat anodizing installa 
ountry at the Army-owned 
Douglas-operated Charlotte, North Caro 
hina plant 


tions im the 


The Charlotte plant, occupy 
ing 77 acres, is devoted primarily to the 
manufacture of the Nike Hercules missilk 
the Army's primary ground/air antiai 


cralt weapon 


The heart of the hard anodizing instal 
lation, consisting of five process and rinse 
tanks, is a constant current, constant 
controlled 
100-y, 1000-amp rectifier, designed and 


built by Hlanson-Van Winkle-Munning 
Matawan, N. J 


voltage control, automatically 


Company 


An example of the work which Douglas 
successfully processes in this installation 
Nike 


Hercules tJecuuse the missile may be 


is «a hydraulic cylinder for the 


stored for many years before use, and be 
cause its Components must be periodically 
tested during storage, the interior of the 
cylinder must, in addition to presenting a 
hard wear surface, also be corrosion and 
crack resistant 


— 


TT] 


ipproximately 75 minutes to 


Dougla takes 


complete 


modizing evcle 


It is necessary to provide a constant 
urrent of 25 amp/sq ft to the hydrauli 
suitable anodizing At the 


beginning of this cycle, the 


vlinder for 
voltage re 
quirements to maintain this amperage 


At the 


end of the vele, 85-90 volts are necessary 


tand at between 10 and 20 volts 
to maintain the 25-amp current density 
The rectifier mtrol panel includes a 
recording ammeter and voltmeter to help 
Douglas record changes in the process 
and thus achieve maximum control and 
surface uniformity. Several safety features 
were included to enable the unit to pro 
tect itself against internal and external 


damage 


90 


ENTHONE APPOINTS 
LICENSEE IN MEXICO 
Butcher-l dylite de Mexico, S.A. de 
( \ BL MISA), has been licensed by 
Enthone, Inc. of New Haven, Connecti 
cut, subsidiary of American Smelting and 
Refining Company, to manufacture, sell 
ind service the complete line of Enthone 
products in Mexico. Bl MSA is a sub- 
sidiary of the L. H 


Los Angeles, California, also an Enthone 


sutcher Company of 


licensee 

BU MSA manufactures plating equip- 
ment and specialty chemicals for the 
Mexican plating and metal finishing in- 
dustry It is headquartered at Calle 
Norte 45 No. 870 Vallejo, 
Mexico City. Through local manufacture, 
BU MSA will be able to provide immediate 


shipment of any 


Industrial 


Enthone product at 
Mexican 


reasonable prices to metal 
finishers 

Enthone chemicals are also manufac 
tured in England, France, Italy, Sweden 


West Germany, Brazil and Canada 


rECHNIC INTRODUCES RECOVERY 
UNIT AND MAKES AVAILABLE 
RESEARCH CENTER 


Fechnic, Inc., of Providence, R. 1., 
which makes gold, platinum, rhodium, and 
palladium plating solutions, announced on 
October 19 two developments in conjunc 
tion with an open house and dedication of 
its new plant in Cranston, a suburb of 
Providence. 

Introduced by Frank k. Smith, presi 
dent, were 1) The Gold Saver, the first 
commercial unit for regaining gold which 
up to now has been lost by electroplaters 
A plater who has been testing the unit will 
have recovered his costs within three 
months of operation, Mr. Smith reported 


Precious Metals Plat 


ing Center, a pilot plant which permits 


2) The Techni 


research and development under laboratory 


| © | tientieaeteetieastinattinnstionstinastinastienstinastinastinattinainartinattirattnartinattnntinntatinntie’ ©) 
PLATING MAGAZINE 
TECHNICAL ARTICLE 
REPRINTS AVAILABLE 
To maintain PLATING 
MAGAZINE’s high standard, 
each and every technical article 
that you read in PLATING has 
been critically appraised and 
approved by a panel of experts 
on that specific subject before 
PLATING acceptance for publi- 
cation. 
If desired, you can, at nominal 
; cost, order a quantity of re- 
prints of any published PLAT- 
ING technical article. Mini- 
mum order is 100 copies. Ask 
for further, fuller purchase de- 
tails, including cost. In this 
}} connection, write or call Thomas 
W. Lowe, Production Manager, 
PLATING MAGAZINE, Ameri- 
° 10) 


ean Building, 443-445 
Street, Newark 2, N. J. 


Broad 


The Technic Precious Metals Plating 
Research Center. The pilot plant pro- 
duction line (above) consists of a series 
of seven-gallon tanks for all cleaning, 
activating, and plating procedures and 
solutions. 


controlled conditions. The unique fa- 
cility is available without charge for use 
by companies with plating problems or 
projects, 

Explaining development of the Gold 
Saver, Smith said that until now, between 
t and 10 per cent of all gold used in elec- 
troplating has been lost during the final 
The total 
loss may run to millions of dollars an- 


rinsing of the plated objects. 


nually. 

Heart of the gold recovery system is a 
column of special resin which traps the 
gold before rinsing 
of the unit. 


A pump also is part 


Industry practice has been to conserve 
the original gold solution by dipping the 
plated item into a tank of water immedi 
ately after plating. This solution eventu- 
ily develops a concentration of gold 
which is re-used. 

Next step has been a rinse in running 
water, even though, according to Mr 
Smith, the plated item still carries some 
gold solution, although extremely diluted. 

The Gold Saver is to prec ede the run 
ning water rinse, Mr. Smith said. The unit 
is installed in a tank containing water, 
and the plated item is dipped here before 
being rinsed in running water. 
circulates the 
tank’s water and diluted gold solution 


The pump constantly 


through the special resin, which recovers 
the gold, Mr. Smith explained. 

Another of the company’s “firsts” 
Metals 


offers industry a means of con- 


the Precious Plating Research 
(enter 
ducting all cleaning, activating, and plat 
ing procedures under production condi 
tions, but with laboratory control. 

lhe pilot plant is a series of seven-gallon 
tanks with accurate control on tempera- 
ture, voltage, amperage, time, and plat 
ing solutions. Each tank is jacketed with 
insulation to provide even heat through- 
out, and each has an independent source 


of controlled electrical power, 
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NEED HEAVY BUILDUP FOR RESIZING, ELEC- 
TROPLATING, ELECTROFORMING OR OTHER 
FUNCTIONAL USES? EXPERTS AND USERS AGREE: 
NICKEL SULFAMATE IS THE MOST SUITABLE 
BATH FOR FUNCTIONAL NICKEL PLATING. 


Pe . ree ee 
. wai 3 mere, Fe . 

W-M 

BAe ABATE 

: oe gg ae” — 

‘i xy eae Ge, ey . nm 


e Au 


H-V 


MECHANICAL PROPERTIES OF DEPOSITS ARE CONTROLLABLE 
CONCENTRATE CHLORIDE FREE 
NO DRY CHEMICALS TO DISSOLVE 
EASY TO CONTROL 


NICKEL 
SULFAMATE 


ASK H-VW-M, NATURALLY 


Progress in metalfinishing through 
advanced processes ® equipment 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey ¢ Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles ¢ San Francisco 
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TRUE BRITE 


Practical Products 


TRUE BRITE Nickel Brightener 


the original high performance barrel nickel brightener 
Still the standard. 


BRASS MAINTENANCE Solutions 


the easy way to control of color and performance of 
brass plating 


OXYPHEN pH Papers 


Over 30 ranges to suit all possible solutions and con- 
ditions. 


SODIUM and POTASSIUM Copper Cyanides 


Highest quality soluble salts from our own production 
for all solutions 


Bulletins available on all products 


TRUE BRITE CHEMICAL PRODUCTS CO. 


96 Falls Ave 


Oakville, Conn. 
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PERFORMANCE 


PROVED 


SPRAY 


COSTS IN 


@ Complete choice of 
types, capacities and 
spray characteristics 
for every operation. 


— > 














ADJUSTABLE JOINTS RINSING 


—for quickly setting each 
spray to fit the wor 
SPRAYING SYSTEMS CO. 


3227 RANDOLPH STREET 
BELLWOOD, ILLINOIS 
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INDUSTRY NEWS BRIEFS 





MINNESOTA MINING TO BUILD AUSTRALIAN 
COATED ABRASIVES PLANT 

Plans for the construction of a coated abrasives plant in 
Australia were announced recently by Minnesota Mining A 
Manufacturing Co 

The 3M Company revealed that its Australian subsidiary 
will soon begin construction on the new plant, to be located 
aut the site of the present 3M Australia plant at St. Mary's 
New South Wales. It is expected the plant, which will hay: 
ihout 40,000 square feet of floor space will be in production 
early in 1962 

The present production facilities of 3\L) Australia occupy 
nearly 90,000 square feet and are devoted to manufacturing and 
converting operations for a wide variety of 3M products. The 
new abrasives plant reflects the continuing sales growth of 3\U- 


manufacturing subsidiaries abroad 
¢ 


NEW DIAMOND ALKALE PLANT TO BE 
COMPLETED LATE THIS YEAR 
Phe multi-million dollar Diamond Alkali Company acetylen 
plant to be constructed at this chemical producer's Deer Park 
Pexas plant, is expected to be completed late in 1961, Raymond 
Fk. kvans, chairman and president has announced. The plant 
will supply all acetylene required for the manufacture of Dia 
mond’s poly vinyl chloride plastics at the Deer Park installation 
The new acetylene plant will be based on a process developed 
by Montecatini, Societa Generale per Industria Mineraria « 
Chemica, the leading [talian chemical company with head 
quarters in Milan. Montecatini has licensed major chemical 


patents and processes throughout the world. 


a 
HOLLAND OFFERS PLANT LAYOUT SERVICE 


\ free technical layout service to be offered to those interested 
in new electroplating plant installations or additions to existing 
plants has been announced by J. Holland & Sons, Ine. 

{ pon request, complete layouts will be submitted indicating 
the location of tanks, rectifying equipment, exhaust systems 
waste disposal facilities, rack design and material handling 


equipment. No charge will be made for the service 


+ 
EUROPEAN CORROSION REPORT AVAILABLE 


The Annual Report for 1959 of the European Federation of 
Corrosion is now available (duplicated typescript, 143 pages 
It has been edited, as in previous years, by the Frankfurt Office 
of the General Secretariat of the European Federation of Cor 
rosion. 

lhe European Federation of Corrosion, which had a member 
ship of 52 societies from 17 European countries at the end of 
1959, looks back on a year of satisfactory development. Progress 
has been reflected particularly by the number of meetings at a 
European level which increases every year. These meetings 
attract scientists from all parts of Europe and provide the 
opportunity for a lively exchange of views. 

Thus the Annual Report for 1959 of the European Federation 
of Corrosion provides specialists with information on the technical 
work on corrosion which has been carried out in Europe, with 
particulars of addresses and publications, research projects and 
papers read at meetings. 

The report can be ordered from the General Secretariat of the 
European Federation of Corrosion, Buro Frankfurt (Main), 
Postfach 7746. 
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The NEW STUTZ Plating Barrels 


Low headroom design 
New materials 


Stutz complete cycle assembly for operation in 
tanks with driving mechanism located external- 
ly. Lifting and lowering of unit reduced to a 
minimum. Cylinder is totally submerged in 
operation. Belt drive is positive timing de sign 
and belts can be changed if necessary in sec -onds 
without tools. Saddle horns are located on 15” 
centers. ‘athode contactors dangler type stand- 
ard, other types available. C ‘ylinder hangers 
are cast steel protected with special hard rubber 
or fused vinyl chloride. 


Cylinders can be supplied in special sizes, par- 
titions if necessary and special cathode con- 
tactors as required. 


Barrel assembly units are made to fit all makes 
of tanks. 


pOLYPR 


pLEXIGLAS © 


Cylinder rotation in this design is provided by 

motor drive mounted directly in super struc- 

ture bridge member. Total weight and overall 

height has been greatly reduced. Handling 

therefore is fast and smooth. Cylinder trans- 

ported from one operation to the next under 

continuous rotation. In this manner solution 

dragout is reduced to a minimum. Rinsing time 

following alkali cleaning, acid pickling, etc., is 

greatly reduced. Overall dimensions of tanks 

is lessened by the elimination of motor drive 

platform. Electric service 440, 220, or 115 

volt with grounded cable and Hubble-lock 

heavy duty safety connector. 
Sizes 12° to 18” inside diameter— 
24” to 42” long—perforations 3/32" 
standard. A\ll other sizes available. 
Tanks in single and multiple—Power 
equipment — dryers — filters — heat 
exchangers —- chemicals — anodes — 
ventilation, etc. 


Barrel assembly units are made to fit all makes of 
tanks. 


STUTZ Portable Plating Barrels 


The Stutz Portable Barrel is made in 3 standard sizes with cylinders having inside dimensions of 6x12” 
8”’x18" and 10’x20” 1.D. Smaller upon application. Standard openings are 3/32”. Smaller or larger 
openings can be furnished as required. 


@ Baskets in perforated metals or wire mesh. 
@ Load/Unload Stand for convenient and fast handling of work load. 


Write for Catalog and Prices We Invite your Inqutries 


CT Z Company 
4420 West Carroll Ave. oe 24, Ill. 


COMPLETE METAL FINISHING EQUIPMENT. A SUPPLIES 




















DR. D. GARDNER FOULKE 


SEL-REX CORPORATION 
Nutley, New Jersey 


Copies of patents may be 
obtained by writing to Com- 
missioner of Patents, Washing- 
ton, D. C. Price 25 cents each. 





2,950,215, 8/16/60 STRIP COATING. — J. Slater and E. Platt, 
assignors to Armico Steel Corp., Middletown, Ohio, 
An apparatus for hot dipping metallic strip is claimed 
13 claims, figure 


E R Mi Allen, assignors to Horizons, Ir -_ Prin eton, N. a 
heats 40° F. higher, 2 hours faster; Surfaces can be provided with a titanium carbide coating by 


cuts fuel costs 20-30% making said surface the cathode in a fused salt bath, passing a 
current through the bath to deposit titanium, them heating to 
After switching from open-flame gas burners to a Malsbary 840C to thermally diffuse the carbon from the steel into the 
15 bhp steam generator to heat its 10 tanks (2000 gals. ), titanium 
Houston Electro-Plating Co. reports: “Malsbary flash-type 1 claim, 


coil produces steam at about 300° F. and 10 psig within 


7 
2-3 minutes... wastes no fuel keeping tanks hot overnight 7 —— a 
, > Bs 2 2,950,234, 8/23/60—¢ OV M PLATING—(¢ re Dub- 
We heat solutions to 40° F. higher, two hours faster, at , 6, 8/23) HROMIL = oS 


‘ , ; nell and A. Johnson, assignors to Metal & Thermal Corp., 
20-30% less fuel cost. It’s also considerably cleaner, more o a dee I NJ : ', 
comfortable, especially in sum- ooabriage I WPp., , 
mer, and safer—keeps our insur- The CrOs catalyst ration of a chromium plating solution can 
ance premiums down.” be controlled by the presence of undissolved potassium de- 


Eecy to Inctell end Care Fer. ; : | chromate and potassium silicofluoride and strontium sulfate. 
Houston Electro-Plating made | iS ciaiens, Syuve. 

their own installation—so can ¢ 

you. The 15 bhp model shown is : 2,950,235, 8/23/60 ACID COPPER BATH-W. Struss and 
a space saver, too, requiring only W. Willmund, assignors to Dehydag, Dusseldorf, Germany. 
30” x 48” floor area. Coil-type 
construction does away with 
costly re-tubing, and shutdowns 
for official inspection. 


High quality copper deposits are claimed from an acid bath 
containing compounds of the formula 
Z, (R SO.H 
Where R is a radical selected from the group consisting of lower 
From | aliphatic saturated hydrocarbon and aromatic radicals, Z is a 


$740 00 Low initial cost. 5, 10, 15, izido group and , is a whole number of at least one. This 
. | 30 bhp sizes. For further 


material is added in amount sufficient to prevent sludge formation. 
details mail coupon now 


return system | 
included & claims. 
+ 
MALS BARRY STEAM 2.950.725, 8/30/60 ULTRASONIC CLEANING—S. Jacke, 
GENERATORS el al. assignors to Detrex Chemical Industries, Detroit, Mich 
Maisbary Manufacturing Co., 845 - 92nd Ave., Oakland 3, Cal N An apparatus for ultrasonic cleaning whereby the waves are 


- | & FF FF FF FF FF FF FF FF FF FF FF Ff = ol { 
" > clans, Tigure 
SG-9 + 


focused Is desc ribe d 


Malsbary Manufacturing Co 

845 - 92nd Ave.. Oakland 3. Calif 2,950,991, 8/30/60--COATING WITH ALUMINUM-—H. Sey- 
mour, assignor to American Chain & Cable Co., New York, 

Please send details on Malsbary steam for plating shops N.Y 

| am plater: dealer: mf's rep After dipping the ferrous article in molten aluminum with- 


draw and cause to have impinged upon the article a mist of 
Name = - : liquid coolant 
10 claims, figure 
Company o 
Date ae oa 2,951,018, 8/3060 ELECTRODEPOSITION OF NEPTUN- 
IU M—4G. Seaborg and A. Wahl, assignors to U. S. A. (AEC). 
Neptunium can be deposited from an absolute alcohol solu 


eo es ee ee es ee ee es 
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tion containing neptunium and Janthanum nitrates at about 
90 volts and 1.8—4.7 milliamperes per square decimeter. 
| claim, figure. 
+ 
2,951,019, 8/30/60 -MAKING PLATED INTAGLIO PRINTED 

FORM-——H. Dalton, Jenkintown, Pa. 

The method of making a plated intaglio surface printing form, 
which comprises covering a metal base with a sheath of a film- 
forming resinous plastic which is normally non-porous and con- 
tains powdered carbon and is readily strippable from the metal 
base, electrically perforating said sheath in minute discrete areas 
by electric signals applied thereto and controlled by correspond- 
ing elemental areas of the subject matter to be printed to form 
directly a perforated record of the subject matter, plating said 
base through said perforations to form raised plated dots corre- 
sponding to the perforations in said sheath, and then stripping 
said sheath from said base 

6 claims 

S 
2,951,020, 8/30/60 —-PLATING POLONIUM —R. Wehrmann, 
assignor to | S. A AK 

Polonium can be plated from an HF (1 N) solution at_1.2 
milliamperes per square centimeter 

« 
2,951,021, 830/60 PRODUCTION OF 

Di Pietro 

Mass 


A method of producing titonium by electrolysis of molten 


TITANIUM —W 


issignor to National Research Corp., Coonbridge 


halides is described 
6 claims, figure 
¢ 
2,951,025, 8 30/60 APPARATUS FOR ANODIZING ALU- 
MINUM —N. Mostovych and A. Cybriwsky 
Reynolds Metals Co., Richmond, Va 
An apparatus utilizing a polyphase alternating power supply 
for 3 tanks is described 


> claims, figure 


assignors to 


* 
2.951.768, 9660 REMOVAL OF ZING COATING M 
Braintree, Mass 
coated steel, treat the surface to be welded with 
nt HCI plus cupric chloride 


Brash, ef al., 762 Granite St 
To weld zine 
LS 20) per ct 
haitns 
” 
2,951,793, 9660 ELECTROLYSIS OF THORIUM AND 
URANIUM —W. Hansen, assignor to lS. A. (ARC 
Deposit the thorium or uranium on a Zn, Cd, Sn, Ph, Sb or 
Bi cathode in molten « 
13 claims 


ondition using a fused salt electrolyte 


S 
2,951,794, 9660 -PURE CHROMIUM —-R. Dean, and I 
VieCawley 
dale, Md 


Phe method of producing a non-porous chromium plate on a 


issignors to Chicago Development Corp., River 


steel cathode electrochemically protective to said steel which 
consists in passing a direct current from a comminuted crude 
chromium anode to said steel cathode in an electrolytic cell 
having an electrolyté consisting of at least one alkalinous chloride 
in which is dissolved from 1-10 per cent chromium as chloride 
having an average valence of 2.05-2.2 and about 0.1 per cent 
ikalinous metal as determined by hydrogen evolution in acidified 
ferric chloride solution, at a temperature of about 800C and a 
urrent density on the original cathode surface of 10-500 asf and 
on the anode from 0.01-50 asf until a plate on the cathode of at 
least one mil thickness is formed, then continuing the electrolysis 
to produce a layer of salt containing fine chromium crystals up 
to 10 mils thick surmounts the plate, then cooling the cathode 
ind adherent deposit in an inert atmosphere and removing the 
laver of salt and fine crystals by scrubbing with water. 

See also 2,951,795 which in 6 claims discusses the production 
of Ti, Zr and Cr from fused salts. 


JANUARY, 1961 


Industry Leader” 


The CHURCHILL 20-RD 


. s % — 
the original & >of. sisal 


¢ 
Par 


FINGER-BUFF* 
FASTER CUTTING | COOLER RUNNING 
UNEQUALLED FLEXIBILITY 
SMOOTHER FINISH 


. The tet d im the Sisal— Kuff Field 


® Churchill Finger-Buf[s* are competitively priced. 
Produced in all sizes from 3" to 21" diameters. 
For complete information write your problem. 


+7. Geo. R. Churchill Co., we. 


The Original FINGER-BUFFS* 


(*T.M. Reg. U.S. Pot. Off.) 


Dept. (P-11) 





REPRESENTATIVES IN PRINCIPAL CITIES 
Please send me FREE catalog of Churchill Finger-Buffs* 


* My special buffing problem is 


Lana a eee ee eee eee ee eo 
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2,952,528, 9/13/60 TRANSISTOR ETCHING——B. Cornelison, 
assignor to Texas Instrument Incorporated, Dallas, Texas. 
Method of etching comprising introducing an article to be 

etched into an etching medium supported on an immiscible inert 

medium, at the adjecent interface of the two media, supporting 
said article in said etching medium 


STHMOTISIN « 


releasing said article re- 
to a predetermined reduction in size and transferring 
said article through said interface to said inert medium to stop 
further etching action 
t claims, figure 
* 
2,952,568, 9/13/60 HOT DIP GALVANIZING —W. Diehl and 
H. Bell, assignors to Wheeling Steel Corp., Wheeling, W. Va 
\ method for hot dip galvanizing is claimed 
| claim, figure 
o 
2,952,572, 9/13/60 ELECTROLYTE. -T. Johnson, assignor to 
Remington Arms Co., Bridgeport, Conn 
The electrolyte for primary cells is described as consisting 
essentially of at least one material of the group consisting of 
phosphates of kh, Na and NH, 


8 claims 
+ 


2,952,590, 9/13/60 CHROMIUM PLATING J. Starech, ef 
al., assignors to Metal & Thermit Corp., Woodbridge, N. J 
A process is claimed for depositing bright crack-free chromium 

from a bath containing less than 0.05 g¢/1l of chloride ion and a 

catalyst of sulfate ions and = fthioaluminate 

(livcotitinate 


fluozirconate of 


10 claims, figure 


ELECTRO-POLISHING 


Fast, low cost finish for aluminum, copper 
and alloys, steel and stainless steel. Ideal for 


decorative finishes, burr removal, electro- 


plate adhesion and size control. Standard 
and custom concentrates nationally avail- 
able in any quantity. 


for Beauty, Economy, Speed 
Let us convince send samples for processing. 

Write for full data 
ELECTRO-GLO COMPANY 


625 S. Kolmar Ave., Chicago 24, Ill. 
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2,952,904, 9/20/60 PROTECTIVE METAL COATINGS FOR 
MOLYBDENUM—E. Hann, assignor to 
Electric Corp., East Pittsburgh, Pa. 

A member comprising a molybdenum body and a well bonded 
imperforate coating applied to the entire surface of the body, 


the coating having good resistance to oxidation at elevated 


Westinghouse 


temperatures and good resistance to impact and shock so as not 
to expose the molybdenum body under normally expected 
service conditions, said coating comprising at least one continuous 
layer of an oxidation-resistant metal selected from the group 
consisting of chromium and nickel-chromium alloys sandwiched 
between at least two continuous layers of a fused brazing alloy 
comprising, by weight, from 11 per cent to 25 per cent chromium, 
from 2 per cent to 12 per cent silicon, up to 8 per cent iron. up to 
3%o per cent boron, and the balance being substantially al! 
nickel with incidental impurities, said layers of fused brazing 
alloy bonded together the layers to each other and to the molyb- 
denum body, the said coating having a wall thickness of the 
order of from 5 mils to 10 mils. 


6 claims, figure. 


? 


2,953,472, 9/20/60 COATING METALLIC ARTICLES 
WITH METAL—J. Nachtman and J. Bjorksten, 525 W 
Gorham St., Madison, Wis. 

Preheat the metal article to 300F then impinge a flame of 
burning metal carbonyl! thereon 


% claims, figure 


+ 


2,953,473, 9/20/60 COATING WITH ALUMINUM DPD 
Mitchell, assignor to American Mollerzing Corp., Beverley 
Hills, Calif. 

A process for continuously coating base metals with a molten 
coating metal selected from the group consisting of aluminum 
and aluminum alloys, wherein said molten coating metal overlies 
at least a portion of a heavier molten salt bath, which comprises 
the steps of: passing said base metal through a first zone only 
of said molten salt bath, the first zone being maintained at a 
higher temperature than a zone of said salt bath section: causing 
circulation of salt from the first hotter zone downwardly to the 
lower colder zone and thence upwardly to create a flow pattern 
in the salt bath; withdrawing said base metal through said 
molten coating metal which overlies at least a portion of the 
surface of said salt bath to be thereby coated, those oxides and 
impurities present in an amount above the saturation point of 
the lower zone being precipitated within said lower zone of the 
salt bath remote from the path of said base metal 


10 claims, figure 


. 


2,953,512, 9/2060 PLATING RACK G. Villette, 12 
Marechal Foch, Grenoble, France 
\ plating rack assembly is described. 


2 claims, figure 


+ 


2,954,309, 9/27/60 COATING FERROUS METALS— C. 
Swalm and S. Spring, assignors to Pennsalt Chemicals Corp 
Philadelphia, Pa 
A phosphating composition for iron, zine and their alloys con 

sists of a phosphate solution containing pentavalent arsenic, tri 

valent arsenic or trivalent chromium. 


9 claims 


a 


2,954,331, 9/27/60 -COPPER PLATING BATH ¢ 


isignor to Dayton Bright Copper Co., 


Abbott, 
Trotwood, Ohio 

Phe addition of 5 to 50 mg/l of a compound selected from py 
idine, thiourea allythiourea and acetylthiourea along with poly 
verylamid (0.005 to 0.5 g/l) to an acid copper bath yields bright 
deposits 
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Sick of scum in cleaning tanks? 


SWITCH TO WYANDOTTE NUVAT! 


From Wyandotte research comes a powerful new heavy-duty vat cleaner 
that won't form scum. This lab test shows the difference: 





NUVAT CONVENTIONAL CLEANER 


Put Nvuvar to the test of performance. You'll 
find it excellent for either soak or barrel 
cleaning of steel, copper, brass, nickel, or 
magnesium. You'll see that it displaces and 
dissolves soils conventional cleaners won't 
touch—removes mineral, vegetable, and cut- 
ting oils; drawing, buffing, and polishing 


compounds; grease, shop dirt, and encrusted 


deposits. And you'll get the same top 
performance, the same free-rinsing advan- 
tages, in water of all degrees of hardness. 
It’s chelated, too. Significant point: Nuvat 
can actually be followed by electrocleaning 
without rinsing. Invite your Wyandotte 
representative to demonstrate. Send the 


coupon below, today. 


Wyandotte Chemicals Corp., J. B. Ford Division 
Dept. 3276, Wyandotte, Michigan 


\'d like to see Wyandotte NUVAT perform. 
[] Have your representative call. 


sscess Chemicals | ~ 


Company 


[] Send further details. 


Wyandotte Chemicals Corporation, Wyandotte, Michigan. orn 
Also Los Nietos, California; and Atlanta, Georgia, 


Offices in principal cities. 
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LOOK 
FOR THE 
DIAMONDS—SIiIGN 
OF FINISHING 
QUALITY 


BUYING 99+% NICKEL? 
Here’s why you should 


CHECK WHAT'S IN THE... 


Of course, you, as a nickel user, want 99% pure nickel anodes... but, 
it’s that 1% that makes the difference between good and bad plate. 


At Allied Research, we make sure that 1% gives you a better performing, 
more economical anode, for fast, smooth, low-cost and efficient plating. 


Here’s how: 


1. All our nickel anodes are cast from 100% electrolytic 
nickel—free from harmful contaminates. 


2. Carbon and silicon are carefully added to assure you of even, 
constant corrosion rate and faster, smoother plating. 


3. Copper and iron are kept to a minimum—well below the most 
rigid specifications—eliminating excessive brightener 
consumption, down time or rejects. 


NEW ALLIED RESEARCH ANODE PAK 


Sturdy, corrugated cartons keep your 
anodes clean, uncontaminated— 

ready to use. Paks make handling, storage 
and inventory easier, too. 


NICKEL RECASTING SERVICE 


Your nickel butts and spears recast under the same rigid controls. 
For really substantial savings, get details on our Nickel Recast 
Blanket Purchase Plan. 


For full information on Allied Research Nickel 
Anodes, Anode Pak or our Nickel Recasting 
Service, contact your Allied Field Engineer. He's 
listed in the yellow pages under “Plating Supplies”. 
Or, write for FREE TECHNICAL DATA FILES. 


All led Resear ch Pr oducts, I TLC. 4004-06 EAST MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE @ DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: |. H. Butcher Co. « European Agent: Sture Gronberger, Storgaton 10, Stockholm, Sweden 


homicol Processes, Anodes, 
Costings 


Chromates Brighteners Supplies Equipment 


Rectifiers, Equ'p % cz for Metol Finishing 
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ARTICLE REFERENCES 


) 


Continued from page 32 


ELECTROFORMING 
COMPOSITE MATERIALS FOR 
THERMAL PROTECTION. 

E. Scala. 

Metals Review, 
pp. 1-9 


November 1960, 


Che following is a metallurgical abstract 
taken from The Journal of the Institute of 
Metals, July 1960, p. 746: 


NICKEL 

Gas in Electrodeposited Nickel Kiyokado 
Nishihara, Seizo Tsuda, and Yoshitaka Matsumura 
Suiyokwai-Shi, 1959, 14, (1 39-42 In Japa 
nese The effects of electrolysis conditions on the 
amount of gas contained in Ni electrodeposited 
from acid NiSO; soln. were investigated The gas 
was found to consist chiefly of H, and the amount 
to decrease with thickness of the deposit or with 
decrease in pH of the electrolyte. The amount of 
gas in the Ni deposit is a min. at 50 The gas 
content is decreased by the addn. of p-toluene 
sulphonamide to the electrolyte 


ELECTROPOLISHING—August 1960 p. 801 
Polarization and Polishing Studies on Copper i 
2 Hull Cefl Indra Sanghi and R umanath in 
Proc. Indian Acad. Sei., 1959 19 ) 81 


199 


THEORETICAL 

Overvoltage ind Diffusior of Hydrogen 
Through Iron and Palladium. J. N. Andrews and 
A. R. Ubbelohde (Proce. Roy. Soc 1959 N 


233 1272),6-15 


ALUMINUM—October 1960, p. 151, 153-164 
The Use of Malonic Acid as an Anodizing Electro 
lyte J. M. Kape (Metallurgia, 1959, 60 s61 
pp. 181-191 A wide variety of alloys coatings 
were produced, having properties notably superior 
to those produced by conventional anodizing meth 
ods. Kk. discusses the v arious anodic films which 
can be obtained from a 12.5 per cent wt vol 
trolyte with different c.d., temp., and voltages 
coatings formed are of a deep yellow or sepia colour 
can be extremely hard, corrosion- and abrasion 
resistant and possess a high inherent light-fastness 


The following abstracts are from the SYMPO 
SIUM ON THEORETICAL PROBLEMS OF 
CHROMIUM PLATING, Vilna 1958, 1959, (In 
Russian 

The Theory of Chromium Plating Yu. Yu 
Matulis. pp. 7-38 

The Problem of Self-Regulation of Chromium 
Plating in Tetrachromate-Type Baths N 

Drobantseva and N.P. Yur'ev. pp 


The Role of Sulphuric Acid in Electrodeposition 
of Chromium dD Usachev and A. T. Vagra 
myan. pp. 91-101 

Cathodic Film Formed During Electrodeposition 
of Chromium. M. A. Shluger. pp. 121-128 

Deposition of Chromium from Eiectrolytes Con 
taining Two Types of Addition Agents. M. A 
Shluger. pp. 129-135 

Chromium Plating of Aluminium and Magne 
sium Alloys. V. I. Lainer. pp. 151-163 

Hydrogen Evolution at the Chromium Cathode 
RK. M. Vishomirskis and L. Kh. Derish. pp. 81-90 

Application of the Theory of Irreversible Polaro 
graphic Waves to the Study of the Mechanism of 
Reduction of Chromic Acid. A. V. Pamfilov and 
4. I. Lopushanskaya pp. 103-120 

The Effect of the Cathode Material on Electro 
Reduction of Chromic Acid. A. Yu. Mitskene and 
Yu. Yu. Matulis. pp. 39-52 

Some Phenomena Occurring During Electro 
Reduc tion of Chromic acid. M. A. Mitskus. pp 
93-65 

Colloidal Phenomena During Interaction of 
Irivalent Chromium Hydroxide with Chromic 
Acid. Yu. Yu. Matulis and D. kK. Rimdzhyute 
pp. 67-80 

The Mechanism of Electrochemical Reduction of 
Chromate lons with Formation of Chromium 
Hydroxide on the Cathode. A. I. Levin. pp. 137 
149 


Corrosion Technology J. Electrochemical Society 
Leonerad 4 echnical 1860 Broadway 
3FOUP New York 23, N 


tratford Ho 


J. snetttate of Motels 
ndor 7 1,€ 
Electhooteting 
Kalbadevi Koad The lron Age 
hestnut end 
Philadelphia 39, Pa 


Electroplating and Metal 
Finishing 

15 Udney Park Rd Metal Finishing 
Teddington, Middlesex 381 Broadway 
England Westw j,' 
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FREE 
DATA FILES 


on the complete 


Allied Research 
Finishing 


Line for Metal 


PROCESSES AND PRODUCTS FOR 


CORROSION PROTECTION, PAINT 


BASE, DECORATIVE FINISHING 
A complete line including IRIDITE 
Chromate Conversion Coatings for 
non-ferrous metals, IRILAC Clear 
Protective Coatings for all metals, 
ISOBRITE Chemically Different 
Plating Brighteners and ARP Process 
Chemicals. 

If one of our present products does not 
meet your needs, we'll be glad to work 
with you to find an answer to your 


problem. 


EQUIPMENT AND COMPLETE 
FINISHING SYSTEMS 


Includes information on WAGNER 
Silicon and _ Selenium Rectifiers, 
WAGNER Auto-Loaders for transfer 
of racks and parts from conveyors to 
plating machines or between conveyors, 
Automatic and Semi-Automatic Plat- 
ing Machines, Barrels, Tanks and 
other equipment. 

Also includes information on Process 
Engineering Service—complete plant 
design, specification and installation. 


CHEMICALS AND SUPPLIES 


Price and delivery information on a 
wide variety of plating room 
necessities, including ROLL-TOP Zinc 
anodes, FLAT-TOP copper anodes, 
ELECTROCOP Flat Copper anodes, 
Cadmium and Tin Anodes, Acid 
Replacements, Buffs, Chemicals, 
Cleaners and Maintenance Materials. 


NICKEL RECASTING SERVICE 


Ask about our Subscription Plan which 
combines your new nickel purchases 
with a service to recast your butts and 
spears, resulting in substantial savings. 


Allied Research 


WRITE DIRECT... 
for your copies of these 
FREE DATA FILES, ofr 
contact your Allied Field 
Engineer. He's listed in the 
yellow pages under 
“Plating Supplies”. 


Products, Inc. 


4004-06 EAST MONUMENT STREET « BALTIMORE 5, MARYLAND 
BRANCH PLANT, 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 


West Coort Licensee for Process Chemicals: |. H. Butcher Co 


Evropeon Agent: Sture Gronberger, Storgeton 10, Stockholm, Sweden 
Chemical ond Electrochemico! Processes. Anodes, Rect fers, Equipment ond Pa for Metol cm; 


Chromotes cow <2 Coatings a 


cc 
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EQUIPMENT AND SUPPLIES 


I 101. VACLUM METALIZING 
LACQUER FILTER SYSTEM —A la 
quer filter system that removes particles 
down to one micron has recently been 
developed by Sethco Manufacturing Corp 

The new CCGLE series combines a self 
POU aTeRati, prevvat potatnipe aun approved explo 
sion-proof motor steel filter chamber with 


otton filter tubes, pressure gage, and 


olvent resistant hose, all mounted on a 
corrosion resistant panel equipped with 
ball bearing casters for portability 
Available in capacities from 30 to 1200 
these filter 


<\sterms ire also suitable for 


gallons per hour for laequer 
filtering 
paints, solvents, oils, and emulsion clean 


E- 102. VIBRATORY 
VEACTHIENE A new 


finishing machine of novel vibratory type 


FINISHING 
laboratory model 
patent applied for) has been announced 
by the Stevenson Company. This unit is 
designed especially for laboratory use and 


juantity production of small precision 


verts The Model V-O13 is 


idapted for deburring, radii-forming, de 


\ brody me 


tling, cleaning, polishing of small parts 
wowdered metal gears steel bushings 
luminum and copper parts for the elec 


industry: ceramic evelets, discs 


This Model \-013 is 18 in. long, 11 in. 
wide, 11.5 in. high and weighs 29 Ib. 
The 1/8 cu ft (approximately one gallon 


tub capacity may be rotated to any 


angular position for dumping or screening 


E—103. NICKEL PLATING PROC- 
ESS-—-An advanced process for electro 
pl iting a coating of sulfur-free, semi-bright 
nickel on metal surfaces has been an 
nounced by The Udylite Corporation 
The process is expected to reduce costs 
ind improve the appearance and dura 
bility of electroplated finishes on auto 
motive parts, appliances and other metal 
products, 

The new process, designated N2E by 
t dylite, is claimed to be an important 
advance in the pleting industry because 
of its extreme simplicity of operation, con 
sistent uniformity of coating appearance 
ease of control and economical use of con 
tinuous filtration with activated carbon 

The new process, covered by patents 
granted to The U dylite Research Corpora 
tion, a subsidiary of The l dylite Corpora- 
tion, involves the simultaneous addition 
to the elec troplating bath of two I dylite 
iddition agents, Brightener E and Bright 
ener 2N. From the combination comes the 
name of the new process, N2E 

Brightener E is effective chiefly in the 
low and intermediate current density 
ranges; Brightener 2N works primarily in 
the intermediate and high current density 
areas. Combined, they are said to promote 


uniformity and consistency on high and 


low surfaces of formed metal parts 


One advantageous feature of the new 
process enables elec troplaters to pour the 
iddition agents directly into the bath 
without first passing them through a filter. 
Secause of their nature apprec iable errors 
in adding the agents to a bath will not 
result in serious trouble. 

The process can be applied in any plat- 
ing sequence in which other semi-bright 
nickel processes are now used. It permits 
the use of higher bath temperatures up to 


150° for high-speed plating 


KE 104. THICKNESS GAGE 


instrument has been introduced by Twin 


A new 


City Testing Corp., Tonawanda, N. Y. for 
vaging the thicknesses of coatings on iron 
ind steel Identified as the Type ES 
Permascope, the device provides a non- 


destructive means of measuring thick- 


nesses of organic and non-magnetic metal 
coatings (including phosphate) with the 
accuracy of the microscopic method, says 
Twin City. 

A compact, portable unit measuring 
5-14 by 8-34 by 5 in., a Type ES Perma 
scope can be utilized wherever an 110 
ac outlet is available. It features a small 
2-pole probe which works on the principle 
of a magnetic amplifier. To measure the 
thickness of a coating, the probe is simply 
applied to the surface. A closed magnetis 
field is created between the poles of the 
probe with the lines of force largely con 
tained within the base metal. The thick 
ness is indicated on one of the direct-read 


ing scales of the instrument. 


E105. FILTER CARTRIDGE 

Unique micronic filtering of plating solu 
tions and many other fluids is provided by 
Micro-Wynd_ disposable filter 
cartridge The patented Micro-Wynd 


manufacturing process is used, employing 


the new 


a sepurate filtering medium that is inter- 
woven between the structural spiral wind 


ing. According to the manufacturer, the 


: ffyer 
MY + feet 


Micro-Wynd filter is able to trap pro 


gressively finer contaminant — particles 
from outside diameter to core, maintaining 
au consistent flow rate with minimum risk 
of loading. The filter cartridge ends are 
wound square with the core axis enabling 
any number of cartridges to be assembled 
end-to-end in tiered arrangements without 
sealing devices, when inserted in a suitable 


fifter housing. 
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E—106. BLACK ALUMINUM DYE 

Blak Black (Patent Pool), a dye developed 
by Technical Processes Division of Co- 
lonial Alloys Co. to eliminate conven- 
black 


aluminum difficulties, is said to attain a 


tional jet dyeing of anodized 
deep hard clean jet black, free of a smutted 
surface in as little as 15 minutes of anodiz- 
ing (180 ampere minutes), used as directed 
in many standard color anodizing tech- 
niques. Different aluminum alloy compo- 
sitions may require slight variations in the 
anodizing time 

rhe penetration into the anodized coat 
is claimed to be fast and uniform, and its 


finished appearance is a deep jet black. 


E107. CLEANING MACHINE 
Just 5 feet long and 1-'5 feet wide, a drum 
type cleaning machine designed specifi 
cally for low-cost volume cleaning of small 
parts has been introduced by Cincinnati 
Cleaning & Finishing Machinery Co. The 
machine has a variable speed drive which 
provides capacity ranging from 6 9 
cubic feet of parts per hour 

In operation, parts are loaded into the 
machine manually from shop containers or 
direct from a conveyor discharging into 
the loading hopper The parts are con 
veyed through the machine by a worm 
inside the drum, passing through a soak 


section, a spray section and finally a drain 


section before being automatically dis 
harged. Time in the various sections is 
controlled by the variable speed drive 

The machine is completely self-con 


tained, incorporating cleaning solution 


pump and motor, variable speed drive 
ind motor, ventilating blower and motor 
solution temperature controls and = solu 
tion tank with access door to solution 
"filtering screens Phe solution tank may 
be heated by steam. gas or electricity 


Motor 


enclosure = with 


mounted in a single 


interlocked 


controls are 
disconnect 


switch 


E108. SOLVENI 


mmnounces the development of a new 


helite Corporation 


multi-purpose safety solvent, Spray Whit 
| Patent in process 


Spray White I 


is intended for maintenance cleaning of 


. which is water dilutable 


tireraft’ (exterior and interior machine 


tools, light fixtures, and other hard sur 
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faces. It is claimed to be safe on all com- 
mon metals and durable painted surfaces. 
It will not dull paint gloss. Furthermore, 
the product is safe and non-toxic to per- 
sonnel under normal conditions of use. 

It is free of caustic chemicals and 
chlorinated hydrocarbons and is non- 
buffered to 
maintain a low pH over a wide range of 


both oil 


flammable. It is strongly 


dilutions It is effective on 


wetted and water wetted soils 


E109. NICKEL CHLORIDE 


nickel chloride with less water of hydra- 


A new 


tion and demonstrating marked improve 
ments over that which was previously 
available has been developed by The 
Harshaw Chemical Company 

Called NiChlor 31, this new product has 
a typical average of 31 per cent nickel 
compared to 24.5 per cent in ordinary 
nickel chloride. This means that 0.8 Ib 


a OPE) | he) 


Sales Manager 


of NiChlor 31 is equivalent to 1 Ib of 


regular nickel chloride and results in 
easier handling and storing. 

It is non-caking, uniform, and of high 
purity, with quick dissolving character- 


istics 


E110. ALKALINE STRIPPER— A 
new alkaline-solvent compound, designed 
to strip acrylic, alkyd, and other resistant 
paint finishes, has been announced by 
Oakite Products, Ine. 

Oakite Stripper 150 is claimed to re- 
move difficult paints in a simple soaking 
operation. It may be used in ordinary 
steel tanks, is safe on steel and mag 
nesium, and inhibited against attack on 
It has no flash 


point, and contains no phenolics. A wax 


aluminum, zine and brass. 


seal on the surface of the compound re- 
tards evaporation, increases life of the 


stripper. 


MEET THE PEOPLE BEHIND THE PACKER-MATICS 


When our business was first started 27 
years ago, we made an important point 
of letting our prospective customers 
know about the automatic polishing 
and buffing machines we had built for 
the big, blue-chip companies like G.M., 
G.E. and the like. Quite understand- 
ably, we felt that they would be im- 
pressed by the apparent faith the big 
outfits had in our machines and, as 
a result, be influenced to buy from 
us, too. 

Well, we have added practically every 
top name in American industry to our 
customer list since those early days 
and we are certainly proud of it... but 
there is another kind of customer we 
serve that we are equally proud of. 
That is the small or medium size outfit 
run by hard-headed practical men 


Model No. 1 Straight Model No. 14-45 


Line Conveyer 


Continuous Rotary 


who know what it is to meet a payroll. 
To those people, machinery of our 
type represents an all-important in- 
vestment. They simply cannot afford 
to buy ‘“‘wrong."’ They cannot wait for 
costly development or time-consuming 
experimentation ... they want machin- 
ery that is attractively priced, sturdily 
built and will give them fast, profitable 
production. They know...and we hope 
you do too...that they can always 
count on Packer. 4 
» ‘ihe - 

Faced with a polishing, deburring, buffing or 
mechanical cleaning problem? Send sample 
parts, specifications and prints for free test 
evaluation ...or write for free descriptive 
literature. 


Model No. 4-5 


Model No. 13-10 
Rotary Indexing 


Rotary Indexing 


THE PACKER MACHINE COMPANY ~ 456 CENTER STREET + MERIDEN, CONN. 
PIONEER MANUFACTURERS OF AUTOMATIC POLISHING AND BUFFING MACHINES 
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Productive 


VIBRATOR FINISHERS 
Equipment Corporation an- 
nounces a newly designed line of Selectro 
Vibro Finishers 

Designed to provide deburring, descal 
ing, burnishing and coloring operations 
for virtually every size and shape part 
without marring or distortion, they deburt 
descale and finish inside surface and hard 
o-get-at areas regardless of size of open 
igs 

Selectro Vibro-Finisher’s drums are in 
terchangeable and are available in many 
varied sizes, including multiple sectional 
drums for different types of material, re 
quiring different media and finishing time 
in the same operation. Vibrating mech 
nism is positive eccentric with adjustable 
troke instead of the unbalanced pulley 
offset weight) method 


112. BUFFS After 
earch and field testing 
(co. has 
bull treatment 


intensive re 
American Buff 
Golden Tacky’ 


which, it is claimed 


cle velope d the 


conditions the buff, re 
faster streakless 


finishing and increased com 


strengthens and 
sulling in cutting 
moother 
pound-holding characteristics It binds 
together the fibres of cotton or sisal buffs 
providing firmer body and eliminating 
Longer wearing 
cutting Golden Tacky 


ire said to retain normal 


loose, frayed fibre ends 
md harder 
treated bull 
flexibility 


I 113. QUARTZ HEATER New 
Heat-Pak heater ire said by the manu 
facturer, Kleetrical A 
ical Equipment Division, to provide more 
eflicient 
prance Available both for acid and alka 
line baths, the novel features of the ele 


cessories Co... Chem 


heating last longer md save 


trical heater assure efliciency and trouble 


free operation. Departing from the con 
ventional design of immersion heater, the 
Heat-Pak unit comprises one or more com- 
sealed elements of 


pletely submersibl 


fused quartz or metal, operating inde- 


pendently of each other. Elements are 
mounted in a compact rectangular cage 
or holder that fits between the anode bars 
and sides of plating tanks. The submerged 
elements are mounted horizontally to 
provide maximum exposure of the heating 
surface. Elimination of internal cores of 


quartz heaters reduces initial heatup 
time, and avoids undesirable surface tem- 
peratures detrimental to the solution Ile- 
ments are always located well below the 
liquid surface, yet have ample clearance 
it the tank bottom to avoid sludge de- 
posits his eliminates operational failure 
through liquid evaporation or deposit uc 


cumulation on the elements 


E--114. 
WHEEL 
ing wheel has been announced by Merit 
The small Grind-O-Flex is 


ivailable in 2! or 2 in. diameter. It can 


FLEXIBLE GRINDING 


A new, miniature flexible grind- 
Produc ts, tit 


be used on fixed or portable shafts at 
speeds up to 15,000 rpm 


7 


Constructed of scores of thin, flexible 
ibrasive strips, the new miniature Grind- 
Design 


ing of the wheel is such that fresh abrasive 


O-F lex comes in a variety of grits 


is constantly exposed as the wheel is used 


E—115. 
ELEMENT 


ition has developed a sintered 316 stain 


POROUS METAL FILTER 


Commercial Filters ¢ orpor 


less steel filter element idaptable to any 
CFC Fulflo Filter 

The CFC 
signed for the filtration of fluids with 


porous metal element is de 


characteristics incompatible with ordinary 
filter media, particularly corrosive, high 
temperature and high viscosity fluids. It 
is available in uniform 40, 20, 10, 5 and 


2 micron particle-retention ratings 


E-116. DEBURRING MACHINE—A 
new deburring and finishing machine, re- 
cently designed by Almco Precision Fin- 
ishing, saves on floor space and is low in 
cost Model DB-1616 called the Space 
Saver, takes up only 4.8 sq ft of floor 


space 


The total capacity of the two-compart- 
ment barrel is two cubic feet, each oc- 
tagonal container measuring 16 by 8 in 
A single compartment barrel measuring 
16 in. in length and diameter is available 
as optional equipment. Barrels are lined 


with 1/4 inch abrasive-resistant plastisol. 


E117. POLISHING AND BUFF- 
ING MACHINE-—~-A new semi-automatic 
polishing and bufling machine for finish- 
ing bicycle wheel rims is now available 
from Aeme Manufacturing Company. 

Basically, the machine consists of a 
heavy duty rotating work holding fixture 
ind two Acme L-8-L fully 
lathes 


adjustable 


The rotating work holding fixture con 
sists of a series of clamping segments 
wctuated by an air operated scroll. This 
arrangement insures proper concentricity 
of part and adequate holding pressure 
Jecause of the heavy duty construction of 
the work holding fixture the lathes can be 
utilized for high pressure polishing or 
bufling operations to help reduce finishing 
time. Production rates can vary from 60 
to 120 polished or buffed rims per hour 


depending on the specific application. 


E118. BARREL FINISHING— A line 
of 5 different model barrel finishing units 
designed for the finishing and definning of 
both metal and plastic parts has been 
announced by Tumbl-L-Matic, Ine. 

Designated as Type LS, the complete 
units incorporate barrels which range in 
size from 21 in. in diameter and 20 in. 
long to 30 in. in diameter and 48 in. long 
with either single or double compart- 
ments 

The machines include, as standard 
equipment, welded channel iron frame- 


work, 


barrels with hard maple liners, guarded 


octagonal patented sheet steel 
chain drive, variable speed motor, un- 
loading tray and screens and removable 


door with quick opening latches. 
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Seasons 
Or tings 


THE EASY WAY TO OBTAIN AES MEMBER- 
SHIP INFORMATION OR TO SUBSCRIBE TO 
PLATING MAGAZINE. JUST FILL IN AND 
MAIL TODAY. 








INVESTMENTS FOR 


This issue of PLATING MAGAZINE 
that you are reading is a typical edition 
reaching every member in good standing 
of American Electroplaters’ Society, Inc. 
(AES) monthly, plus a large and growing 
number of AES non-members internation- 
ally who subscribe to it year after year 
because they like its values. That's why 
half-century old PLATING serves the 
largest audited paid circulation in this 
field and has the highest audited percent- 
age of paid subscription renewals in the 


J electroplating and metal finishing field. 


As an AES non-member, you too can 
enjoy PLATING MAGAZINE monthly 


PLATING MAGAZINE 
American Building 
443-445 Broad Street 
Newark 2, New Jersey 


either 1) by joining one of AES’s 59 
Chartered Branches in the United States, 
Canada and Australia (or Membership- 
at-Large if no such Branch exists in or near 
your home community) and reaping the 
many ADDITIONAL benefits of such 
membership, or 2) by subscribing to 
PLATING MAGAZINE direct at a 
domestic subscription cost to you of 
$5.00 per year, $8.00 foreign. The box 
below is for your convenience either 
In obtaining information concerning 
AES membership or in subscribing to 
PLATING MAGAZINE. 


EXECUTE 1 or 2 
and MAIL TODAY 


1. Send me information concerning AES membership 


2. Enter my subscription to PLATING MAGAZINE for one year effective 
and bill me at the annual rate of $5 domestic or $8 


foreign 
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PRICES OF ELECTROPLATING SUPPLIES 








Anodes Chemicals 
CADMIUM, special or patented shapes, per lb $1.60 BORIC ACID, 100 Ib bag N. Y. 12.10 
COPPER CADMIUM OXIDE, 100 lb drum per tb $1.60 
Rolled elliptical, 18 inches or longer, 5000 Ib 
lots 13.50 CAUSTIC SODA, 100 Ib, N. Y. 8.50 
Electrodeposited 36.50 CHROMIC ACID, flake type, 100 lb drums.. 30.94 
BRASS, 80-20, ball anodes, 2000 lb or more 50.50 COPPER CYANIDE. 100 Ib drum 63.90 
ZINC, ball anc des, 2000 Ib lots 20.25 COPPER SULFATE, 100 Ib bags, per ewt 15.23 
(for elliptical add 1¢ per lb 
NICKEL, 99 pct plus. rolled carbon per lb. ..$1.0225 NICKEL CHLORIDE, freight allowed, 100 lb 45.00 
(rolled depolarized add 3¢ per |b) NICKEL SULFATE, 5000 |b 29.00 
TIN, ball anodes, per lb, approximately $1.05 POTASSIUM CYANIDE, 100 Ib drum N. Y. 43.50 
(Cents per |b. unless otherwise slated, freight allowed ROCHELLE SALTS. 100 Ib. 53.00 
in quantity) 
ieiebini tatals SODA ASH, 100 Ib ae 9.10 
GOLD, U.S. Treas., per oz $35.00 SODIUM CYANIDE, domestic, fob Chicago 
INDIUM, 99.9 per cent, per troy oz $2.25 BO TP GUIE,... on cacevreccenn 25.00 
LEAD, New York, cents per lb 12.10 SODIUM STANNATE, 100 to 600 lbs . 70.70 
PALLADIUM, per troy oz 24to 26 ZINC CYANIDE, 100 lb...... or 60.75 
PLATINUM, per troy oz .$82 to $85 
RHODIUM, per troy oz. . $137 to $140 (Cents per lb, f o b at point shipped) 
SILVER, cents per troy oz. 91.375 Prices in effect December 13, 1960. 


These prices, while derived from authentic sources, may be expected to vary by geographic location, quantity 
purchase, FOB and other terms, market influences and variations. They are presented solely as a general guide. 
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TRADE LITenatun: 


L—101. BUFFING AND POLISHING 
SPEED CALCULATOR 


Winkle-Munning Company has announced 


Hanson-\ an 


the availability of a handy 3 X 5 inch dis« 
calculator for 
speed of both buffing and polishing wheels 


determining the surface 


The calculator 


gives easy-to-use instructions on how to 


printed in two colors 


tind the surface speed, in feet per minute 
of any wheel from 1 to 60 in. in diameter 
turning at spindle speeds from 220 to 20, 


OOo rpm 


L-102. CHROMATE CONVERSION 
COATINGS—A new 


chromate conversion coating for cadmium 


single dip clear 


is fully described in Technical Data Sheet 
No. 73 


sheet 


i two-page usage and instruction 
prepared by MacDermid  Incor 
porated 

Called MACro Brite C-9, the product is 
i dry acid salt which produces a bright 
clear chromate finish on cadmium The 
finish offers protection against fingerprint- 
ing, staining and the formation of white 
corrosion products. No liquid acid is re 
quired to make up the solution, so carboys 
ire eliminated and controls are simplified 

A new single immersion, clear chromate 
conversion coating for zine plate is fully 
MacDermid’s 
Pechnical Data Sheet No. 58 

Called MACro Brite 2, the product is a 


dry pow de r acid salt used to produc e cleat 


described in three-page 


bright finishes with a chromium-like blue 
tint Phe 
bright dip, giving more uniform results 


control and better 


product replaces nitric ‘acid 
easier corrosion resist 
imece at no extra cost 


This new chromate conversion coating 
may be used in applications requiring a 
low-cost, blue-bright finish with improved 
orrosion protection over zine plate. Parts 
may be processed on racks, in barrels or 


i toutk 


I 103. METAL CLEANER A_ new 
type of low-cost metal parts chemical 
cleaner is described in literature available 
from Pall Corporation The literature 
shows a photograph of the cleaner and 
ilso shows an exploded view with all basi 
Pall-Clean solutions, for the 


finishing stainless steel, Monel, nickel and 


parts noted 


aluminum surfaces to high levels of bright- 
ness and cleanliness, are described. 

Che cleaner is said to remove encrusted 
carbon, weld oxides, brazing flux, varnish 
ind paint It contains no moving parts 


or electronic tubes 


JANUARY, 1961 


L104. SELECTIVE PLATING 

Selectrons, Ltd., New York City, has just 
issued an eight-page booklet, Bulletin I, 
available on request, listing Val ied engineer- 
ing applications of a new, high-speed selec- 
tive plating process. In addition to discuss 
ing problems solved by the new method, the 
brochure lists available equipment, tech 
It also has 


al one-page question-and-answet 


niques, and results achieved. 
section 
for a quick overall idea of process capa 


bilities 


L 105. 
ESSES 


ELECTROPLATING PROC- 
Winkle - Mun 


ning Company has announced the avail 


Hanson - Van 


ibility of a new bulletin that briefly de- 
setibes all Hi \W-M electroplating prom 


esses 


H-VW-M 


Lower Labor Cow's 
WRh A Low-Cost H.-W M Seo 


“>. 


FVM wnnon co wrens mone omens 


POOLE om MTL NUNES | OR 


Phe two-color, 24-page bulletin gives a 
brief description of 18 H-\ W-M processes 
which include the company’s three new 
nickel processes: Levelume 220, the im 
proved Levelume, Permalume, the latest 
semi-bright process that can be continu- 
ously carbon treated and Superlume, the 
premium super bright, super-high-leveling 
bright nickel bath 

New conversion coating processes Chem 
Rite A-22, a 


aluminum and Chem-Rite Z-33, clear con- 


conversion coating for 
version coating for zinc are also briefly 
desc ribed. 

Other processes covered are Cadalume, 
Copper-Lume, Nickel Sulfamate, Silver- 


lume and Zincalume. 


INSTRU- 
A ppara- 


LABORATORY 


Sixteen-page LaPine 


L—106. 
MENTS 
tus Review 12 announces many new labo- 
ratory instruments: spectrophotometers, 
pu meters, electrobalances, recorders, and 


related equipment. 


L—107. SEMI-AUTOMATIC CON- 
VEYOR Winkle-Munning 


Company has announced the availability 


Hanson-V\ an 


of a new semi-automatic conveyor bulletin, 
No. SA-104 

The new, two page color bulletin illus- 
trates and describes such semi-automatic 
conveyor features as variable speed drives, 
horizontal agitation, typical current car- 
riers and drive mechanisms. 

The Standard semi-automatic conveyor 
features heavy-duty carriers with self 
lubricating collector fingers for large cur- 
rent loads. Large forgings and heavy 
Light, 


bulky, or buoyant stampings are held in 


castings can be handled easily. 
rigid, continuous contact. Inside anode 
circuits can be provided. 

Iwo schematic diagrams and a table of 
specifications complete the description of 


the unit. 


L 108. CHROMATE COATING 
CHART A new Selector Chart. which 
enables a metal finisher to match the 
proper chromate coating to the type of 
Mac- 


Incorporated In addition to 


finish desired, is available from 
Dermid 
showing the type of finish desired, the Se- 
lector Chart indicates the color of various 
oatings, refers to the appropriate Mac- 
Dermid data sheet number and lists the 
government specification number met by 
the company’s three dry powdered chro 


mate conversion coatings. 


L109. POLYESTER TANKS —The 
Poly-Fibre Associates has issued a 10-page 
bulletin describing their plating and proc- 
ess tanks, fume hoods, exhaust stacks and 


other products 


L110. ULTRASONIC LIQUID- 
LEVEL SENSORS — Acoustica Associ 
ites, Inc., has prepared for release a new 
folder describing its unitized liquid-level 
switch which combines an ultrasonic probe 
ind a transistorized control into an inte- 
gral unit 

In addition to specifications, the folder 
also relates how the liquid-level sensor, 
either as an integral or separate unit, is 
capable of monitoring a large number of 
liquids 


105 





r 


NELSON FORAN recentls joined the 
management staff of Graphik-Cireuts 
Division of Cinch Manufacturing Com 


pany ss assistant to 





the vice president 
ind general manager Prior to joining 
Crraphik-Circuits he was a member of the 
research and development staff of Photo 
ercuits Corp., Glen Cove, New York 

Mr. Foran attended New York Uni 
versity and Brooklyn Polytechnical In 
titute of Technology. During World Wat 
Il he served in China as a Naval Intelli 
rence Officer In 1946, Mr 
the Specialized Plating 
Brooklyn where he acquired a background 
He later 
joined the staff of Fairchild Engine Com 
pany where he supervised work for the 
Atomic 
operation of the largest nickel plating 
installation in the East 


Foran joined 


Company of 


of practi il plating experience 


Energy Commission and the 


He is presently engaged in the de velop 
ment of new and improved plating methods 


for high reliability printed circuits 


N. Foran K. F. Vogt 


KURT PF. 


the newly 


VOGT has been named to 
created position of vice presi 
dent — marketing for Acoustica Associates, 
liv 

Mr. Vogt. who joined Acoustica in 1959 
is director of marketing, formerly was 
issociated with Ritter Company, In 
of Rochester, N.Y 
wer; with Air Reduction Company, In 
New York, as a 


md wa i marketing 


is marketing man 


istant sales manager, 
consultant for the 


Company 
SJ 


M.S. GREEN has received appoint 
ment as chairman of the board and 
RK. H. WRIGHT as president of Armalite 
Company Limited 

Mr. Green, one of the founders of the 
ompany, ha 


cupied the position ol 


president since 1956. In his new post he 
will also assume the executive duties of 
treasure! 


Mr. Wright, before joining Armalite in 
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ERSOnac Bn 


M. S. Green R. H. Wright 


1956, was associated with Dow Chemical 
of Canada Limited where he held the 
position of sales rnanager. Widely experi- 
enced throughout the Canadian chemical 
industry, he was Armalite’s vice president 
in charge of marketing prior to his ap- 
pointment as president 


Wright will 


issume the duties of chief executive officer 


In his new capacity, Mr 
of the company. Both men are members 


of the American Electroplaters’ Society 


+ 


BEN P. SAX has been elected president 
of the newly-formed Mid-North Small 
Business Investment Corporation, Chi 
cago. Mr. Sax is chairman of the board 
of American Buff Co., Chicago, and presi 
dent of J. J. Seifen Co., Detroit, Mich 
The new corporation maintains oflices at 
11l North Wabash 
Hlinois 


Avenue, Chicago, 


° 
JOSEPH F. KOTKOWSKEI has joined 


Rapid Electric Company as project engi 

neer at the Brookfield, Connecticut plant 
He is a graduate (BSEE) of the Uni 

versity of Connecticut 

Kotkowski is 

presently engaged in a 2 mega-watt power 

Atomi 


As project’ engineer Mi 
ipplication for an Energy in 
stallation 

Prior to joining Rapid, he functioned as 
i distribution engineer for Norwich Gas & 
klectric ¢ oOMmpany Previous posts were 
with Sikorsky Aircraft and Doman Heli 
copter In is chief design-test engineer 
ind operations manager of electronic and 
servo mechanisms for aircraft instrument 


simulators 


+ 


MARTIN HL. POLLACK of Brooklyn 
N.Y. has joined the Sethco Manufactur 
ing Corp., where he will be responsible for 
design development and improvement, as 
well as exploring methods for solution 
filtration He will also offer technical 
issistance to distributors and users of 


Setheo Products 





Mr. Pollack brings broad experience to 
his new affiliation. He has been asso 
ciated with the metal treating industry 
for the past 20 years in various capacities 
He has held technical-executive positions 
with Spectranome Plating Corp., New 
York City, Vernon Plating Work, Divi 
sion of the De Jur-Amsco Corp., Long 
Island City, N. Y. and the Kearny Works 
of the Western Electric Company 

Founder of the Enley Products Corp.. 
Brooklyn, N. Y., he designed the “Demon 
and “Pup Reactor” water demineralizers 
and other ion exchange equipment. He 
holds several patents in the electroplating 
field. 

Previous to his service in the Ls. Navy 
during World War Il, Mr. Pollack ot 
ganized the Heat Treating Consulting 
Service of New York City, which engi 
neered many installations for metal treat 
ing and hardening 

A graduate of the College of the City of 
New York, he is at present working on his 
master thesis in metallurgical engineering 
at the Polytechnic Institute of Brooklyn 


M. H. Pollack G. M. Hering 


GLENN M. HERRING has been 
named to the position of assistant sales 
manager of Hanson-\Van Winkle-Munning 
Company This follows and supersedes 
Mr. Herring's appointment earlier this 
year as assistant to the vice president 
sales 

In his new capacity Mr. Herring will be 
assigned to general company sales re 
sponsibilities with particular emphasis on 
equipment negotiations. In that area, he 
will assist field personnel with home office 
cooperation and will maintain constant 
liaison with the engineering department 
He will continue to be in charge of the 
Eastern sales district 

Mr. Herring joined the H-\ W-¥E sales 
force in 1930 as a sales trainee He was 
appointed sales representative to the 
Pittsburgh area upon completion of this 
course In 1955 he transferred to the 


home office in Matawan and was appointed 
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Luster-on 
INTERNATIONAL 


Licensee Manufacturer for Scandinavia 


AB TUDOR 


Harbeck Div., Partille, Sweden 
7 oe 
om 


Licensee Manufacturer 
for Great Britain and treland 


TOOL TREATMENTS 
(CHEMICALS) LTD. 


Colliery - Birmingham Rd. 
West Bromwich, England 


vA 
\ 


Licensee Manufacturer for Canada 


ALLOYCRAFT LTD. 


27 Hillside Ave., Westmount 
Montreal 6, Quebec 


ave 
vse = 


\ 


Distributor for 
Puerto Rico and Latin America 


FAIRBANK-DIVERSEY 
CORP. 


P. O. Box 1265, Hato Rey, Puerto Rico 


\ 


Also Licensee Manufacturer 
for U.S. West Coast 


CROWN CHEMICAL 
& ENGRG. CO. 


FOR 
LASTING 
BRIGHTNESS 
on both copper and 


brass without nox- 
ious fuming. 


FOR 
ALUMINUM 


where the surface 
hardness of anodiz- 
ing is not required. 








BRIGHT 


FOR 
DIE CASTINGS 


uniform, low-cost 
finish ideal for later 
painting. 


AND RIGHT 


f 


or any job 


2 Luster-on 


the Economical Chromate 


FOR BRILLIANT, 


CORROSION-RESISTANT 


FINISHES 


rivaling chrome for 
many applications 
where cost is a fac- 
tor . . . long-lasting 
easily controlled ap- 
plications. 


Conversion Coatings 


FOR 
DECORATIVE 
COLOR 


on economical zinc 

. scintillating 
golds, yellows, blues, 
greens, violets, reds, 
brass and copper 
hues. 








FOR CLEAR AND 


IRIDESCENT COATINGS 


most attractive ap- 
pearance where cor- 
rosion protection, 
humidity, handling 
are involved during 
processing ... at ex- 
tremely low cost. 


4722 Worth Street, Los Angeles, Calif. 
2160 Palou Avenue, San Francisco, Calif. 


' Luster-On proved process guarantees 
excellent operating control 


i ¢ i . The 
Ghemical | 


‘Corporation 


m Avenue, Springfield 9, Mass 


Canadian Licensee: 
Alloycraft, Ltd. 
Montreal 


emical 


Corporation 


57 Waltham Avenue, Springfield 9, Mass. 


West Coast: 

Crown Chem. & Engr. 
Los Angeles & 

San Francisco 
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manager of steel mill sales lhree years Dr. Parker has been with the Provi- 
later, he was appointed to the post of dis dence-based firm since 1945. Mr. Powers 
trict manager Eastern states (Maine to joined Technic in 1957. 
blorida 

A graduate of Lafayette College, he re- 


ceived his BS in 1930. He is an active 


Mr. Powers, who was research chemist 
on the company’s staff before his promo- 


tion, previously was associated with Olin 
Mr. Powers succeeds Dr. Parker as re Mathieson Chemical Corp. and Geigy 
search director The post of technical Chemical Corp. 
director is newly created : ; : 
al © dhe heme Elect ates ; ps : A member of the American Electro- 
memner © - merican Lrecuropmters sefore joining Technic, Dr. Parker was 
issociated with Alrose Chemical Co., 


Socie . St i ‘lor’ gree Ir 
Conan: te tines Cites ince ociety, he has a Bachelor's degree from 


Society. Association of Iron and Steel platers’ Society and American Chemical 
Engineers and the University Club of 


Pittsburgh, Pennsylvania Providence College and Master's degree 


e from the I niversity of Notre Dame. He 


was graduated Magna Cum Laude from 
MYRON B. DIGGIN of the Hanson 


Van Winkle-Munning Company was 
elected chairman and DR. R. B. SAL- 
PONSTALL of the U dylite Corporation 
secretary to serve terms of two years at the 


FRANK MACIOCE, who has been 
twenty-eighth meeting of the Surface 


Preservation Section, Production Tech director of ion-exchange activities at In 


Providence and held a teaching fellowship 
at Notre Dame. 


co 


niques Division, American Ordnance Asso dustrial Filter & Pump Co. of Chicago for 
ciation held at El Paso, Texas and White the past Il years, has joined the New 
Sands Missile Range New Mexico the y York office of Illinois Water 
first of November Dr. E. A. Parker J. A. Powers Co. of Rockford, Ilinois 


Industry members of this section work 


Treatment 
He will concen 


trate his efforts in the metropolitan area 
. , . eived his Bachelor's, Master's, and ° . . . 
closely with governmental and military ‘ Mr. Macioce received his engineering 


BS in 1934 from the College of City of 


New York, and a degree in chemical engi 


personnel in an attempt to solve problems Doctor's degrees from the University of 
relating to the corrosion or deterioration Ilinois 

of military material He is a member of the American Chemi- 

cal Society, Electrochemical Society, 

° American Society for Testing Materials. institution. Before going to Chicago in 

DR. EDWARD A. PARKER has been American Electroplaters’ Society, Ameri- 1949, he was for three years employed in 

promoted to technical director and can Institute of Chemists, Institute of the ion-exchange products department of 

JAMES A. POWERS to research director Metal Finishing in England, and Sigma Xi American Cyanamid Company in New 

of Technic, In scientific fraternity. York 


neering the following year from the same 


milf Sipe mig 
" ama | 





This 2-KW Sonogen" ultrasonic-cleaning installation was designed in 
collaboration with the Lycoming Division of Avco to handle the toughest 
jobs in the shop. Planned originally for close-tolerance gas-turbine parts 
whose complex geometry and heavy scale handicapped oid-fashioned 
cleaning methods, it now works three shifts on air diffusers (photo) 
and other difficult parts pre-selected for efficient Sonogen" cleaning 
Repeated cycling in conventional cleaning baths failed to remove all 
scale, oxide and soil; now the fast, efficient scrubbing action of 
Sonogen” cleans every surface thoroughly without re-cycling Your 
problem may be different from Lycoming’s, but the solution is probably 
the same — a Sonogen” ultrasonic-cleaning system engineered for your 
needs. Write today, giving us full details 


pe Since 1946 The Respected Name in Ultrasonics 


ULTRASONIC CORPORATION 
22 BROWN HOUSE ROAD, STAMFORD, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 144. PLATING 





F. Macioce R. Lee 
RALPH LEE has been appointed dire« 
tor of the newly-formed technical layout 
service department announced by J. Hol- 
As director, Mr. Lee 


study a customer's 


land and Sons, In 
staff will 


electroplating 


and his 
production requirements, 


recommend processes and suggest the 


type, quantity and placement of the 


necessary equipment 
+ 


LAWRENCE O'HANLON, 
chief designer with Titeflex, Inc. and thei 
successor in the filter field, Croll-Reynolds 


Engineering Company since 1949, has been 


formerly 


appointed chief design and application 


engineer for their Filter Division by The 


Meaker Company, subsidiary of Sel-Rex 
Corporation, manufacturers of semi-con- 


ductor rectifier equipment, automatic 





metal processing machinery and liquid 
clarification filters. 

Mr. O'Hanlon, who attended California 
Institute of Technology and the L niversity 
Mechanical 


Engineering, has held responsible technical 


of Oregon concentrating in 


and administrative positions in industry 
1938 
Western Electric Company, General Ma- 
Metalwash Machinery 
Randall Manufacturing 
He has served as a 


since including assignments with 
chine Company, 
Company, and 

Company. Design 
Consultant to the processing industry for 
unfired pressure vessels, chemical process 
ing systems and equipment, fluid handling 
systems, electro-pneumatic systems for 
chemical contro}, and aircraft ground serv 
ice equipment. In his positions with Tite- 
flex and Croll-Reynolds Engineering Com 
Mr. O'Hanlon had complete re- 


sponsibility for design, estimation, fabrica 


pany, 


tion, installation and service of chemical 


filtration systems 


FREDERICK 8S. FOSTER, a_ vice 
president of The Hubbard-Hall Chemical 
Company will head the heavy chemicals 


department 
” 


PFHEODORE Z. VOYDA, 
vice president of Hubbard-Hall will man 


assistant 


ige the metal finishing department. In 


fh 


T. Z. Voyda C. T. Kellogg 


this position, he will head the depart- 


ment’s technical, research and _— sales 
staffs 
+ 
CHARLES T. KELLOGG, 


treasurer of the company, will be manage 


assistant 


of the distributor sales department, which 
Hubbard- 


Hall anodes and metal finishing supplies 


services distributors handling 


. 
H. R. STITELY has resigned as presi- 
dent of Lord Chemical Corporation of 
York, Pa. 


ind a consultant 


and will continue as a director 
PAUL H. SETZLER 
is named vice president and general man 
ager 

JAMES F. CONNAUGHTON, presi- 
dent of Bell Intercontinental Corporation 
of which Lord is a subsidiary, succeeds 
Mr. Stitely as president 


Backed by 60 Years of Specialization 


about plating problems 


SOLUTIONS 


Rhodium electroplate is suggested for these applications 


on wave guides and microwave equipment which may be 


used in marine atmosphere 


in printed circuits; in elec 


trical contacts where light contact pressure and low volt 


ages are involved 


resistant 


Rhodium is very hard and corrosion- 


This Rhodium plating solution is easy to use. It operates 


over a wide range of temperature and current densities 


We will be glad to plate samples without charge 


SIGMUND COHN wrcco.inc. — 


121 SOUTH COLUMBUS AVE. 


Since 1901 


MOUNT VERNON, N.Y. 
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DEVELOPMENT OF PROTECTIVE 
COATINGS FOR REFRACTORY MET- 
ALS, by etzel and others, New 
York Ur f Wright { | 


sults of tests to develop high 


temperature protective coatings for refrac 


tors metals showed that tungsten wires can 


NO 


be protected against oxidation in stagnant 
of flowing air at temperatures up to 3000F 
for periods up to 20 minutes by applying 
a multi-layer coating of chromium, silicon 
and rhodium The maximum oxidation 
resistance temperature achieved with the 
multiple coating was L0OOF above that for 
unprotected pure tungsten. The research 
ers believe further improvements can be 
made if complete diffusion alloying, bond 
ing and melting of the surface coat is 
achieved over the entire length of the 
specimen 
+ 

DESIGN FOR METAL FINISHING, pub 
lished by Institute of Metal Finishing, 32 

reat Ormond Street, London, W. l., 


England 


\ newly published sixteen-page booklet, 


Design for Metal Finishing,” outlines the 


essentials of the polishing, plating, and 
painting processes, and discusses their 


limitations as they relate to design. 


HIGHER QUALITY 


CAN BE DELIVERED 
SO CONSISTENTLY... 


<t0P ComTanmes CLOsEO 
(oe \e wer 


, BFC 


UHROMIC ACI 


ys 
J 


FLAKE 


Liha tae 
"MES AND COATINGS, INC 


| 
wewarl 


99.75 +% 
PURE 


And you get prompt delivery from ample factory and nearby 


distributor stocks. 


Next time you’re in the market why not send us a modest order 
just to find out how good BFC Chromic Acid really is. 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Nework 5, N. J 


2014 East 15th St., Los Angeles 21, Calif 
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While somewhat elementary in com- 
parison with such technical treatments as, 
for example, that found in the “Electro- 
plating Engineering Handbook,” the book- 
let has a graphic impact which is well 
suited to the purpose of impressing such 
people as product engineers and designers 
with the possibilities of cost reduction and 
product improvement by attention to even 
relatively simple factors in the design 
which can have a profound effect on the 
ease and effectiveness of the finishing 
proc SSCS, 

A tabulation of minimum thicknesses of 
electroplated) castings is included, and 
gives a good CTOSS-S@ tion of British prac- 
tices in this respect: for a variety of 
applications, 

James H. Lanpsay 
Ternstedt Division 
General Motors Corporation 


* 


THE SURFACE CHEM,STRY OF METALS 
AND SEMICONDUCTORS, edited by 
Harry C. Gatos. John Wiley & Sons, Pub- 
lishers. 526 pp. Non-members, $12.00; 
Members, $10.50. 


This book, which contains the papers 
delivered at the 1959 Joint Symposium of 
the Corrosion and Electronics Divisions of 
the Electrochemical Society on the subject 
of Surface Chemistry of Metals and Semi 
conductors, represents an ambitious at- 
tempt to bring the large but rather diffuse 
body of knowledge gathered over many 
years on the subject of metal surfaces, to 
bear on the relatively brand new and 
intensively studied field of semiconductors 
To be perfectly frank 
with the majority of readers of this maga- 


and vice versa. 


zine, it is not a book for platers. 

For electrochemists, metallurgists in- 
terested in surface properties of metals and 
near metals and for those studying the 
physics and chemistry of the solid state 
however, the book should hold consider- 
able interest, for it brings together under 
one cover a great deal of information which 
has hitherto been widely scattered in the 
literature. It begins with a brief introduc 
tion to the physics and chemistry of sur- 
faces by none other than W. H. Brattain, 
co-inventor of the transistor and Nobel 
Laureate, then goes on to cover a variety 
of pertinent topics such as properties of 
surfaces, polishing damage to surfaces, 
effect of imperfections, electrode reactions, 
electrolytic etching of metals and semi- 
conductors, dissolution of metals, adsorp- 
tion and chemisorption and ending with a 
Almost 
every aspect of the surface properties of 


section on oxidation processes. 


metals and semiconductors is reviewed and 
brought up to date by the twenty odd 
authors, each an expert in his respective 
field. In addition there are informative 
comments made by a number of surface 
scientists who contributed to the discus- 


sion of each paper. Of particular value are 
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the in-the-main comprehensive  bibliog- 
raphies accompanying each paper, which 
enables a reader interested in a specill 
phase of surface phenomena to study the 
subject in greater detail 
On the physical side, the book, as far as 
this reviewer is concerned, is a disappoint 
ment. The volume s an expensive one as 
far as books go. Inflation or no, certainly 
$12.00 is not hay Yet, for some un 
fathomed reason, the text is printed by 
offset direct from the typed manuscript 
pages. Asa result the right hand margins 
are displeasingly irregular, the mathemati 
cal formulas with subscripts and exponents 
as large as coeflicients are “way out” in 
appearance and last but not least, im 
properly cleaned and hit typewriter keys 
along with one or two strikeovers (It seems 
even electric typists are guilty of thes 
cardinal sins!) contribute nothing to the 
beauty of the printed pages Note to 
publishers: If youever use this same electric 
typewriter for setting type, please do 
something about the upper case W and A! 
Perhaps this is picayune carping in view 
of the valuable contribution to knowledge INTERNATIONAL INTEREST IN AUTOMATIC PLATING 
that this book makes Nevertheless, it 
EO EP OREN RT a ee Increasing awareness abroad of the advantages of automatic metal finishing is predicted. 
ings and micrographs deserve better The photographs above of the general type of automatic machines in international use are 
typographical surroundings and the au through the courtesy of the Metal Finishing Division of Frederic B. Stevens, Inc., Detroit. 
thors’ words a nicer setting than the pub (Top, left) Automatic plating machine, (top, right) rack machine, (bottom, left) full 
lishers have seen fit to provide automatic zinc plating machine, (bottom, right) barrel plating machine. 


Dr. Joseepn Bo KusHNER 
Metal Finishing Consultant 
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BOSTON 

Clarke on 

Iron Plating 

The regular meeting of the Boston 

Branch was held on December 1 at the 
Hotel Statler-Hilton 

Alfred T. Clarke, specialist on finishes 

it General Electric Co. in Lynn, Mass 

wus guest speaker for the evening. His 

He has been 


imember of Boston Branch for some time 


topic was “Iron Plating.” 


and was selected for speaker on “New 
Members Night 


is that iron plating is being revived to a 


for several reasons. One 


more important position than a replace 
ment for scarce metals or restrictions from 
irbitrarily made shortages. Increased use 

coming from the electronic industry and 
the various defense programs 

Al has had quite a varied experience in 
this field and told «quite readily ““‘what not 
to do.” Most of the iron plating solutions 
ire quite messy to handle and leave be 
collection of evidence of 
Ile has been through 


hind an extensive 
corrosion problems 
Hl of this and knows the advantages and 
disadvantages for commercial use 

The other reason for having Al was to 
demonstrate that) Boston Branch has 
members with an excellent background on 
the technical side of plating and benefits 
should start at horn 
Swift 


Secretary 


BLLE RIDGE 
Murphy Speaks on 
**Acid Inhibitors” 

The Blue Ridge Branch held its regular 
monthly meeting on November 4, 1960 
it the Elks Club in Roanoke, Va. Nine 
teen members and guests attended the 
meeting, Seven visitors were introduced 

At the business 
bers were elected 

After the business meeting Bruce Wal- 
lace introduced Dr. Nelson Murphy who 
presented a talk on the topic “Hew Acid 
Inhibitors Work Dr. Murphy is a 


Branch member and a research professor 


meeting, four new mem 


in the chemical engineering department 
of Virginia Polytechnic Institute. He de 
fined an inhibitor as a substance added to 
wid dips to prevent the atta k of the base 
metal after the undesired oxides are re 
moved Various types of inhibitors wer: 
discussed, He stated that without an in 
hibitor 65 pounds of metal must he re 
moved in order to remove six pounds of 
metal oxide good inhibitor must be 
soluble in acid, non-toxic and react with 
oxides but not with the metal. The vari 


ous inhibitors may perform better in one 


112 


RANCH NEWs]¢ | 


Total AES Branches U. S., Canada, 
Australia, January 1, 1961—59. 





acid than another. The best way to re- 
move small amounts of metal oxides is 
with an acid dip and these dips perform 
better when they contain inhibitors. 
Donald H. McGee 


Secretary 


BRITISH COLUMBIA 
Executive Meeting Places 

Amos in Charge Christmas Party 

The executive meeting was held at the 
office of the Coast Testing Laboratories at 
7 p.m, on November 4. 

The following members were present 
G. Smith, B. Marquardt, Jim Hur- 
ford, H. Schenke, C. Schlossareck, N. 
Shepherd and G. Amos. 

Discussion took place on a Christmas 
Party for next month, and G. Amos was 
unanimously appointed head of the 
committee. 

C. Schlossareck 


Secretary 


BRITISH COLUMBIA 

Bellinger Talks on Trouble Shooting 

The general meeting was held on Mon- 
day, November 7, at 7:30 p.m. in the 
Hotel, 
President Heinz Schenkie in the chair. 

The guest speaker, K. P. Bellinger of 
the Conversion Chemical Corporation 
Rockville, Conn 
Lee. The subject of his talk was “Trouble 


Loughead Burnaby, with Vice 


was introduced by J. 


Shooting in the Plating Room,” particu- 
larly stressing cadmium and zine dyes for 
industrial purposes, and color coating on 
zim 

The ensuing question and answer period 
lasted until the meeting 
10.30 


idjourned at 


C. Schlossareck 


Secretary 


BUFFALO 

Pressure Filters Discussed by Sward 

The Buffalo Branch held its third meet- 
ing of the new season on Friday, Novem- 
ber 4, 1960 at the Niagara Manor, Buffalo, 
N. Y¥. with 30 members and 2 guests in 
ittendance 

President Harold Shapiro, introduced 
the guests of the evening 

He welcomed back Ray Blechinger, 
who is just recuperating from a lengthy 
illness Mr. Blechinger thanked all the 
Branch members for their thoughtfulness 
in sending him a basket of fruit. which was 
delivered by Joe Ruff. 

John Donaldson, chairman of the 
membership committee, announced he has 
ipproximately 


seven prospective new 


member s 


Chuck Fotheringham, chairman of 
the forthcoming Christmas Party to be 
held Saturday, December 3, 1960, stated 
the committee has planned an evening's 
entertainment that should prove worth 
It will in- 
clude gifts for the ladies, roast beef dinner. 


while to members and guests. 


door prizes, dancing and entertainment 

It was announced by Bert Kircholf 
that Robert Potter passed away at home 
after being ill for quite some time. A 
moment of silent prayer was offered tor 
Bob Potter, a long time member of the 
Buffalo Branch. 

Our librarian, John Tiebor, introduced 
the speaker of the evening, Ted Sward, 
assistant sales manager of the Industrial 
Filter and Pump Mfg. Co. Mr. Sward 
presented an informative talk on types of 
pressure filters most often found in the 
filtration of electroplating solutions and a 
discussion of the advantages and operat- 
ing characteristics of each type. Mr. 
Sward also distributed to all members 
tables showing the flow rates for various 
plating baths. 

Following the talk, Mr. Sward held an 
open question and answer period from the 
floor 

Robert C. Eich 
Secretary 


CHICAGO 
Informative Organic 
Finishing Panel 
The regular meeting of the Chicago 
Branch was held on Friday, November 11, 
1960, at Petricca’s Restaurant, 510 North 
Western 


membership was received and three new 


Avenue. One application for 
members were elected to the Branch. Joe 
Corre read a letter from Lou Rague, 
chairman of exhibits of the 2nd Annual 
Midwest Conference whieh was held at 
South 


Chicago Branch for their fine exhibits 


Send, Indiana, commending the 
Anearly reminder— the annual educational 
session and banquet will be held at the 
Conrad Hilton Hotel on Saturday, Jan- 
uary 28, 1961. Si Gary, librarian, has 
Ezra Blount, editor of 
Products Finishing, to talk on “Plating 


Practices in Japan and the Far East” and 


iwranged for 


Myron Diggin, technical director of Han- 
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son-Van Winkle-Munning Co., to speak 
Plating Europe and 
Asia scott Modjeska, chairman of the 


Practices in 


Banquet Committee, and his group are 
working hard to make the banquet more 
than worth attending 

Bartmann of Bell and Howell, a 
Thie’ttiteet ol the 


librarian’s committee, 


onducted a panel discussion on “Organic 
Finishing The members of the panel 


were Curtis Simmons, president of 
Enameled Steel and Sign Company; 
Maurice F. Loeffel, who substituted for 
Charles Burak, of Macco Products Com 
pany: Joseph Pokorny, chemist and 
service engineer of the Blakeslee Company 

Mir. Simmons spoke on the aspects of 
ipplying paint by electrostatic means. A 
rotating at 


2000 rpm and highly charged with volt 


small dis | in diameter 


ge, is used to atomize the paint and 
causes it to be attracted to the parts which 
ret as grounds. He discussed the follow 
ing methods of applying paint by electro 
static means (1) airless (2) using air and 
}) lastly a dip process 


Mr. Loeffel spoke on 


ind described a five stage process The 


Phosphatizing”’ 


first stage was a preclean, an emulsion 


cleane t 160-1L80F followed by (2) a hot 


Water itise ’ 4 


phosphating tank, 1-2 
oz gal at LOOk followed by | i water 
rinse and lastly (5) a sealer using chromi 


The lower pu 


bath 3.5-1.5 used for phosphating is pre 


wid and then oven dried 


use a deeper etch is obtained on 


parts such as steel, aluminum and zine- 
die cast. In phosphatizing steel, a com- 
plex ferric oxide is formed on the surface 
and from 40-70 mg/sq ft are formed no 
tiatter how long a time the steel is left in 
processing t ink However, when treating 
zine in this process, a build-up of the coat- 
ing is obtained, and it may run from 40 
1800 mg/sq ft. Zine and aluminum form 
complex phosphates when processed in 


this mannet 


Mr. Pokorny 


ethylene base paint system of coating ma- 


spoke on the trichlor 


terials. The temperature of trichlorethyl- 


ao 


ene vapor is 188F, when oil or greases are 
idded to trichlor the boiling point is in 
creased, Resins and pigments to be used 
must be compatible with the trichlorethyl- 
ene. If the paint system is super heated to 
220-230F and the parts are heated to 
above 188F, the resin and pigments and 
deposited on the parts and no “defilming” 
occurs by the trichlorethylene vapor 
Coatings that are applied may vary from 
0.0003 mil to about 1 mil. Some of the 
ilkyd coatings so applied run from 1.3 
1.4 mils. Using 


tem, higher thicknesses may be obtained 


the liquid dip paint sys 


from 0.5-2 mils A very lively question 
ind answer period followed and the chair 
man and members of the panel were given 
i rising vote of thanks for their interest 


ing talks and discussion 


Christopher Marzano 


Publicity Chatrman 


Better Buffing and Polishing? 


ANSWER: ALWAYS USE 


FORMAX 


COMPOUNDS 


» 
J 
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Formax manufactures a complete line of Buffing and Polishing 
Compounds in bar, tube and liquid form suitable for all classes 
of metal, plastic and lacquer finishes. Formax compounds used 
together with the famous Formax ZIPPO long wearing buffing 
wheels make a combination that's hard to beat. Our extensive 
manufacturing, laboratory and testing facilities are always at 


your disposal. 


Descriptive Catalogs Available on Request. 
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COLUMBUS 
Jackson Speaks on Controls; 
Tri-State Speakers Announced 
The Columbus Branch held its second 
regular meeting of the year—and its first 
Presuttis Villa on 
1960, the 


dinner meeting—at 


Friday evening, October 


president in the chair. Two new members 
and two newly transferred members were 
introduced 

Cal Smith, chairman of the Tri-Stat 
Meeting committee 
mittee activities. The Tri-State meeting 
will be held February 4, 1961 at the Desh- 
ler Hilton Hotel here in Columbus. Tickets 
will be sold for either the educational 


reported on com 


session alone or for the combined educa- 
tional and evening sessions Bill Sa- 
franek stated these speakers will take 
part in the educational session: 

1) William Geissman on AES Proj- 
ect 18, “Buffing of Die Castings”; (2 
Manuel Ben on “Plating of Aluminum” 
3) Walter Pinner on AES Project 15, 
“Accelerated Testing”: 1 
Frank LeQue on “Materials in Outer 
Robert 


to be announced later 


Corrosion 


Space”; (5 Anderson, subject 


The two delegates to the Supreme So 
ciety, William Neill and Bill Safranek 
reported on the July meeting of the So- 
ciety They stated there is a need for 


strengthening the regional groups 


Jim Harlow, librarian, introduced 
Joseph Jackson of KR. O. Hull Co. Mr 


P 


c 


r 


M® RACK COATING 


Requires no primer or special handling, won’t 


Proven in use for over 14 years 
nearest distributor, 


contaminate solutions, eliminates underplating, 
compatible with all other coatings. Ideal for com- 
plete rack coating and patching PLUS protection 


of hoods, baskets, equipment and spillage areas 


order from your 


or write direct for literature 


NMUNRAY PRODUCTS, DIVISION TEXTRON INC. 


SPECIALISTS IN ENGINEERED PLASTICS 
12412 Crossburn Avenue, Cleveland 35, Ohio + Distributors in All Major Cities 
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YOU’RE MAKING 


A BIG 
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if you Don’t Look Into These Fabulous 
Buys in Guaranteed Rebuilt Plating, 
Polishing and Painting Equipment 








PLATING BARRELS 
6 — Daniels 23 
3 — Lasalco 36 x 12 cylinder 
4—H-VW-M 24 x 12 
7 — Udylite 36 x 14 
1— H-VW-M — 4 compartment, 30 x 
14 Lucite Unit 


FILTERS 
10 — industrial, Alsop, Sethco — all 
sizes, all makes — nickel and 
cyanide solutions 


TUMBLING BARRELS 
2 — Henderson borrels 5A titling 
type 
2 — Globe barrels 
2 — Roto-Finish — DW-36-2 Rubber 
1 — Roto-Finish DW-22-36-1 


POLISHING MACHINES 
2 — Production Machine 2101 — 10 
HP 


2— Acme A2 

3— Acme 810 

2— Divine Model VM-10 

10— L’'Hommendiev 5 H.P.- variable 


speed 
15— Holland 5 H.P. — 10 HP 
4— Gardener 5 H.P. — 72 H.P 
6 — Divine Idlers 
2 — Hammond — RRO-Double 5 H.P 


DRYERS 


RHEOSTATS — all sizes 
2—Crown — 12 x 12 


MISCELLANEOUS 


14— Detrex and Bickeslee Degreos- 


ers 
25 — Blowers and motors — multivone 
(fume) paddle wheel 


TANKS 
200 — All Sizes — all linings 
RECTIFIERS 

2—Green Selenium 5000 A, 6 V, 
440/3/60 

2—Green Selenium 3000 A, 6 V, 
440/3/60 

4— 1500 amp., 6 volt DC for 
220/3/60 AC Remote Control 

1—G.£. 2000/1000 amps. 6/12 V 
Remote Control 440/3/60 AC 


PLATING GENERATORS 

1 — 5000/2500 ompere, 6/12 Volt 
40° Chaondeysson, Synch a 

2 — 7500/3750 ampere, 6/12 Volt 
Chandeysson, 7 “ 

2 — 6000/3000 ampere, 6/12 Volt, 
Electric Products and Chandeys- 
son, Synch 

1 — 6000/3000 ampere, 9/18 Volt, 
40°C Chondeysson, Synch 
Exciter-in-head 

2 — 5000/2500 ampere, 6/12 Volt, 
25°C Chandeysson, Synch 

/ , 6/12 Volt, 
Exc.-in-head 
12/24 Volt, 

Chandeysson, Exciter-in-head 

2— 2000/1000 ampere, 24 Volt, 
H-VWem 


SPECIAL 

10 — Duskop Dust Collector Cabinets, 
Sizes No. 550, No. 850, No 
1100 

4—New Model B Niehaus SS. 
Fume Seporcator 

2—Crown 48 x 36 Compartment 
horizontal tumbling barrei, lined 
or unline 

7 — Mercil Nickel Plating Barrels 12” 
x 36” with RAL. Tanks 

1—Acme L8L Semi-Automatic Buf- 
fing Machine, 8 Spindles with 2, 
72 H.P. Heads 


AND MORE... MUCH MORE 


H&S EQUIPMENT SALES CO. 
A Division of J. Holland & Sons, Inc 
Keap St.—Telephone EVergreen 7-2526 
Brooklyn, New York 
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Jackson gave an interesting account ol 
controls used in the electroplating indus- 
try. His talk was followed by an en- 
thusiastic question and answer session. 
The meeting adjourned at 11:00 p.m. 
Mary Fulmer 
Secretary 


COLUMBUS 

Rigid Plastics Discussed by Kramer 

Phe Columbus Branch of the AES met 
at Battelle Memorial Institute on No- 
vember 4, 1960, the president in the chair 
The Branch has 64 paid members. 

Marvin Pingle reported that he had 
contacted 102 suppliers and had sent pub- 
licity folders to Louisville, Undianapolis, 
Dayton, Cincinnati and Cleveland regard- 
ing the Tri-State Meetin that will be 
held in Columbus, February 4. A motion 
was made and adopted that the board be 
asked to consider using Branch funds for 
paying service charges and tax at the 
Branch dinner meeting. 

Charles Kramer of Marine Products 
spoke on applications of rigid plastics in 
plating rooms especially in regard to 
their corrosion resisting properties. Mr 
Kramer is well known as an expert in this 
field. His presentation was ex« ellent. 

Mary Fulmer 
Secretary 


DALLAS-FORT WORTH 
Nichols Talks about AES, 
Rinehart Tells of New 
Plating Installation 

The Branch met October 19, 1960, at 
Howard Johnson's Turnpike Restaurant, 


with 40 members and guests present. 


After a social hour and fine dinner, the 


meeting was opened by President William 
Aves. A motion was made by Don Allie, 
seconded by Myron Browning and E. R. 
Rinehart, that the Dallas-Fort Worth 
Branch endeavor to obtain the 1967 Na- 
tional Convention for this area. 

The Committee for Project No. 20 re- 
ported that Dr. R. L. Hoyle from Arling- 
ton State College, midway between Dallas 
and Fort Worth, had been selected to 
conduct this investigation. 

Myron Browning then introduced John 
P. Nichols, National Executive Secretary 
of AES. He outlined the structure of the 
AES, and the duties of the Branches, and 
emphasized that the aim of the AES is to 
educate and improve through the sharing 
of technical knowledge. He said that the 
AES is expanding, and that it would install 
its 59th Branch in Memphis on October 
21, 1960. Among many other subjects, he 
discussed the various awards and recog- 
nitions available in the Society. 

President William Aves then introduced 
E. R. Rinehart of Chance Vought Air- 
craft who discussed the new plating and 
heat treating facilities rec ently installed at 
Chance Vought. He pointed out that it 
had taken long months of planning and 


negotiations before agreements were made 


to invest approximately $2,500,000 in the 
project. Now that the actual installation 
is nearly completed, it is a tribute to the 
company and the men who planned it 

Both speakers were enthusiastically re 
ceived by the members and guests. 

A drawing was held for the door prize 
and Milt Davison won the musical beer 
stein. 

Jack D. Haler 


Recording Secretary 


DENVER 

lechnical Motion Pictures Shown 

The Denver Branch met November 10 
at the Oxford Hotel. During the business 
meeting a discussion was held concerning 
a spring social. Two new applicants were 
introduced and elected. 

After the business meeting two movies 
were shown on the chemistry of electro 
plating. The first dealt with the concept 
of the electron and what takes place at 
the electrodes. The second film showed 
the application of electro hemistry to 
electrowinning of copper. 

Elmer Sohuster 


Secretary 


DETROIT 

Three Speakers Discuss 

Plating on Aluminum 
The regular monthly meeting on No 
vember 4 at the Statler-Hilton Hotel was 
devoted to the subject of “Plating on Alu 
Ralph Williams of Pontia 
Motor Division, General Motors Corpora 


tion, was the technical chairman. 

The three speakers, covering various as 
pects of the subject, were Dr. G. H. 
Kissin, head of the Finishing and Electro 
chemical Branch, Kaiser Aluminum and 
Chemical Corporation; K. H. Wagner, 


Accurate pH Values 
in a few seconds 
right at the tank. 


Indicator AND control-colors on 
SAME strip. Control-colors in steps 
of 0.2 pH and 0.3 pH. 
Plating ranges 
(200 strips of a range per box) 
Acid: Alkaline: 
6.0-7.4 pH 6.6- 8.0 pH 
*4.8-6.2 pH 7.3- 8.7 pH 
*3.6-5.0 pH 8.6-10.0 pH 
*2.4-3.9 pH 10.1-11.3 pH 
1.0-2.8 pH 10.5-13.0 pH 
0.4-1.4 pH 11.0-13.1 pH 


*Electrometric Values in Nickel 
Solutions. 
Each range is boxed separately. 


PAUL FRANK 


118 East 28th Street NEW YORK 16 
Tel. MU 9-5286 
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development engineer, Alcoa Process De- 
velopment Laboratories, Aluminum Com- 
America; and E. F. Barkman, 
Reynolds Metals 


pany of 
research supervisor, 
Company 
W.C. Anderson 
DETROIT 
Automotive Trim Discussed 
The Detroit held 
meeting on December 2 in the Michigan 
Room, at the Statler-Hilton Hotel. 


This was a meeting devoted to the sub 


sranch its monthly 


ject “Service Performance of Automotive 
Trim.” Dr. W. 
Wesley was the 
(;. G. Levy, Chrysler Corp.; V. 
Ford Motor Co. and H. A. 
General Motors Corp 


Decorative Andrew 


technical chairman 
Cassidy, 
Kahler, 
were the speakers 
of the evening who supplied interesting 
information on the chosen topic 
W. G. Anderson 
INDIANAPOLIS 
Members Told How to Invest 
Ladies’ Nite was enjoyed by 53 mem 
1960 at 
John Holland, 


president, called the meeting to order 


bers and guests on November I, 


the Construction League 


Bert Hawhee reported on the Tri-State 
meeting at Columbus in February and 
asked that all members get behind it with 
their support. One applic ation for mem 
bership was presented 

Special guests with us were Ezra Blount 
of the Cincinnati Branch and Norman 
Rogers. 

The meeting will 
guest and speaker Chester Borlet, AES 


national vice president, who will talk on 


December have as 


“Filtering Plating Solutions.” 

The evening’s program was most en 
lightening and interesting, with Richard 
Neal of an Indianapolis stocks and bonds 
talking on “Stocks and Bonds 
Plain and Simple.” We learned that thir 


teen million persons directly own stocks 


firm 


and one hundred million indirectly own 
stocks in insurance, pensions, retirements 
etc. He told us the differences ‘in various 
stocks and bends and why some of them 
move more rapidly than others, how to buy 
them with professional help, and many 


facts A booklet 


“*How to Invest” was given to each person 


other very interesting 
Many, many questions were asked con- 
insurance 


that 


cerning investment clubs, new 


companies, why invest in this or 
stock, etc. 
Edna Rohrabaugh 


Secrelary 


HARTFORD 
Joint Meeting with 
APFA Held. Schneiders Discusses 
Adhesion 
The regular Branch meeting was held 
at the Bond Hotel on November 21 and 
69 members and guests were present 
Since the subject was of interest to organi 


finishing people, this was a joint meeting 


JANUARY, 1961 


with the 
Asse “ iation, 


American Production Finishers’ 
a local society dedicated to 
the advancement of organic finishing. 

The guest speaker for the evening was 
Frank Schneiders of Enthone Inc. whose 
subject was “Adhesion.” 

Mr. Schneiders defined adhesion as the 
force necessary to hold two surfaces apart 
and to increase bond strength the fotlow- 


ing are resorted to: 1) Mechanical bonding, 


2) Chemical 


Mechanical 


bonding, the rougher the surface the better 


bonding and 3) Chemical- 


Bonding For mechanical 
the adhesion, or the smoother the surface 


the poorer the adhesion. Sand blasting 
roughens the surface for better paint ad- 
hesion, or acid pickling of metals for plate 
adhesion and anodizing of aluminum for 
paint adhesion. In chemical bonding, 
good clean surfaces allow the plate to de- 
posit and follow the crystal structure of 
dirt and oxide 


Wor ked 


polishing 


the base metal, oils smuts 
adhesion as also 


buffing 


Slides were shown giving typical adhesion 


films decrease 


surfaces due to and 


values of Nickel plating on various metals 


In the chemical-mechanical bond phos 
phates on steel, chromates on Various met 
were dis- 


ils and zincates on aluminum 


cussed. Adhesion as an important factor 
in corrosion resistance and ease of paint 
stripping were « overed 
Phe technical chairman for the evening 
was Harry Sanders. 
Stanley Platoz 


Secretary 


KANSAS CITY 
Helbig Gives Uses of 

Activated Carbon 
The first meeting on September 15 of 
Kansas City 
Branch featured an interesting and timely 
talk on “Purification of Plating Solutions” 
by Wilbur Helbig of the Atlas Powder 
Co. Mr 
present the 


the new season for the 


Helbig gave the 24 members and 
benefit of his 
years experience in the proper use of ac- 
filtration of 
He began by 


guests many 


tivated carbon for plating 


solutions describing the 
unusual properties of the material, the 
process involved in its manufacture, and 
listed the five other industries whose suc- 
cessful operation depend on its use 

In outlining the two basic methods of 
use for this filter materiel, Mr. Helbig de- 
tailed the impurities which can be re- 
moved with it and indicated the effective- 
He also 


gave some sound facts and figures to guide 


ness and limits of each method. 


in the choice of equipment for its proper 
use. Since the subject was of interest to 
all types of plating companies represented, 
the questions and answers which followed 
bespoke the 
broad field of use of this partic ular ma- 


his prepared presentation 
terial in all phases of plating processes 
The meetings for this new season will 
be held (as was this one) at the Berkshire 
Hotel, 1021 E. Linwood Boulevard, Kan- 
at 6:30 


sas City, Missouri. Social hour 


WREOSIE 


ELECTRIC IMMERSION HEATERS 


VITREOSIL heaters are fused pure 
silica . . . ideal for heating acid pick- 
ling and electro-plating solutions and 
other acid baths. VITREOSIL Electric 
Immersion Heaters can be used with 
phosphoric acid at temperatures up 
to 200°C and with certain cyanide 
baths under controlled conditions. Be- 
sides immunity to extreme chemical, 
electrical, and thermal conditions . . . 
besides offering exceptional charac- 
teristics, VITREOSIL heaters feature: 


Increased heat transfer per unit 
area 


Greater resistance to chemical 
attack 


Molded rubber cap for efficient 
sealing and simple installation 


Ground wire inside the sheath for 
additional electrical protection 


Markings for maximum safe im- 
mersion depth 


Write for complete, illustrated catalog. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem St., Dover, N. J 
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submerged 


faster, full-view filtration 
for all corrosive solutions 
compact, leakproof, non-aerating, con- 
tinuous duty 
easy, trouble-free operation 
cartridge has heavier load capacity, 
replacement made in seconds 
fits anywhere on tank — saves floor 
space, no ‘jockeying’ with hose lines 


high speed Ye hp motor for faster flow 
completely corrosion resistant 


Quality-built throughout yet costs ‘ 
less than heavier, cumbersome types 


Sethco — far 


acids and alkalies 
th SS #316 fit 
s above ]40°F, — 


re che 
x she 





MANUFACTURING CORP 


2290 Babylon Turnpike Merrick, L. L., N.Y. 
MA yfheir 3-4220 


DEPTH FILTRATION FOR ALL ELECTROPLATING 
AND INDUSTRIAL APPLICATIONS + METAL FIN- 
ISHING + PHOTO PROCESSING + PETROLEUM 
_* SOLVENTS «+ LACQUERS + PHARMACEU- 
TICALS + ULTRASONIC CLEANERS «+ RADIOAC 
TIVE SOLUTIONS * WATER «+ ELECTROTYPING 
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p.mn., dinner at 7:00, and the meeting at 


§:00 tefreshments for this evening were 


ourtesy of E. T. Seahill, and the dinner 
menu featured a delicious filet mignon 

The president, Warren Eliot, presided 
it the business meeting. A report on the 
status of the Branch outing October 15 to 
the Kansas-Oklahoma Football Game at 
Lawrence was given by R. E. Loupee. 
One application for membership was ap 
proved First Vice President William 
DesJardins spoke briefly on his plans and 
requested the cooperation of all in in 


Warren Eliot 


pointed out that this Branch was repre 


reasing our membership 


sented on two of the Supreme Society 
committees, appointments to the Proctor 
Award Committee and the Credentials 
Committee having been made and con 
firmed from the National Office 


A motion was made, seconded and 
passed that this Branch prepare and 
present at the first opportunity, a formal 
invitation to the Supreme Society to hold 
the 1963 Interim Meeting in Kansas City 

Before introducing the speaker for the 
evening, Librarian Loupee announced that 
1 program on ultrasonics would be the 
feature in October and also that this 
Branch would be favored with a visit from 
the National Executive Secretary, John 
P. Nichols. 

Robert L. Garrett 


Acting Secretary 


KANSAS CITY 
Nichols Installs Delegates 
and Speaks on AES, 

Carlson Discusses Ultrasonics 
The October meeting of the Kansas 
City Branch was held at the Berkshire 
Hotel at 6:30 p.m. on October 13, 1960 
Refreshments for the social hour were pro 
ided through the courtesy of the Davies 
Supply Company. Following a fine steak 
dinner, the meeting was called to order at 

3:00 p.m. by President Warren Eliot. 
R. E. Loupee gave final instructions 
meerning our fall social event-—a trip to 
the Kansas-Oklahoma gume at Lawrence 
Kansas, on Saturday, October 15. Seven 
ty-two members and guests are expected 
to attend. Two buses have been chartered 
the group Sandwiches and refresh 

vailable on the buses 
The matter of electing delegates and 
iiternate delegates to represent the Kan 
Branch during the coming year 
ght up At this point, Warren 
KMliot introduced to the group AES Na 
tional Executive Secretary John P. 
Nichols. Mer. Nichols explained to the 
oup the duti of the delegates and 
their responsibilities and im 
to the functioning of the Society 
r cue onsideration, Glen Wilson 
noved and William E. 
onded that the fotlowing serve as dele 
delegates: Robert 


Brumwell se 


pute ind alternates 


Garrett, Seott Sterrett, R. W. Davis: 


alternates 


Robert Garland, Robert 
Johnson, William B. Harding. 

Phe motion carried on a voice vote. At 
the request of Warren Eliot, the delegates 
and alternates were olflicially installed by 
Mr. Nichols 

William DesJardins presented the 
membership application. This recom 
mendation was acted upon favorably 

R. E. Loupee proposed that the Branch 
hold a party during the Christmas-New 
Year Holiday Season A great deal of 
interest was shown in this proposal and 
Mr. Loupee requested that anyone having 
specific ideas in this regard contact him 
about them 

Warren Eliot turned the meeting ovet 
to John P. Nichols. Mr. Nichols prefaced 
his remarks by congratulating the Branch 
on its interest and participation in the 
Southwest Regional Group and its being 
represented by individuals on national 
committees. He then reminded us that the 
AES is officially an educational society 
and stated that this was the basic con 
sideration when the aims, goals and pur 
poses of the organization are determined 
His tracing of the organization through 
the Supreme Society, eight regional groups 
fiftv-nine branches, and eight thousand 
members gave weight to his statement 
that this is an organization which exerts 
in influence on every citizen of this 
country 

In mentioning the research carried on 
by the Society, Mr. Nichols pointed out 
that this was made possible through the 
support of the 354 Sustaining Members 
In talking about the Branches and their 
functions, Mr. Nichols stated that one of 
the primary responsibility of each Branch 
was that of drawing new recruits inte 
membership into the Society He then 
touched specifically on the membership 
goals which have been set out for the Kan 
sas City Branch. In conclusion he spoke 
of the outstanding success. of the last Na 
tional Convention in Los Angeles and told 
of the next National Convention coming 
up in Boston 

Severn Carlson, sales manager of the 
Circo Ultrasonics Corporation, was intro 
duced by Librarian R. FE. Loupee. Mr 
Carlson's topic was, “Adventages and 
Limitations of Ultrasonics in Cleaning’ 
After defining ultrasonics as being sound 
waves above the audible range, Mr. Carl 
son mentioned some of the common uses 
of ultrasonics such as flaw detection, dust 
dispersion ind metal cleaning In lise 
various types of transducers are used to 
convert electrical energy into mechanical 
energy He then briefly touched on the 
various types of transducers, their limita 
tions, and the edvantages and = disad 
vantages of each In the metal cleaning 
ipplicetions, ultrasonics are used to assist 
present established methods. Mr. Carlson 
indicated that the once popular belief that 
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itrasonics were a cure-all is now being 
dispelled and that industry is becoming 
ware that it is a valuable supplement to 
tried-and-proven cleaning methods It 
in be used on all materials which carry 
sound waves such as metals plastics 
eramics, and = glass The principle of 
iVitation works to make ultrasonic clean 
ing. In this principle, small bubbles are 
formed which implode and thus pul dirt 
ff of a surface. In discussing the hazards 
which may be encountered in using this 
process, he mentioned that a product 
might be destroyed or damaged by ultra 
onics if it were at the natural frequency 
f the sound waves being used t Itra 
sonics have also been known to drive 
olutions into sealed containers Mir 
Carlson indicated his belief that most 
nanufacturers are equipped in their own 
plants to make trial runs of possible ‘y 
plications and he strongly recommended 
that this be done when any application of 
this process is bemg considered At the 
nelusion of bis talk, Mr. Carlson an 
vered the questions of members 


monstrated mall ultrasoni 


Robert W. Davis 


Necrelar 


LANCASTER 
Dunlap Tells Platers 
About Metallurgy 
egular nthly meeting was 
Hamilton Watch ¢ omp 
Penn i ith on W ednes 


9 1960 There were 


liam Dunlap 


Plater Should 


Martin S. Frant 


\e 


LOs ANGELES 
Weekly and Babcock Speakers: 
(Convention Committee Applauded 
The ober 12 meeting wa illed t 
ler by be noel Branch President 
Frank Virgil. Emmett Babeoek su! 
tituting tor ‘ ‘ ‘ i it-<arm mitre 


lent submitted the 

mibership applicant 

ent Virgil 
Don Baudrand reported for the 


epted nine new mem 


mandbook committer The educational 
ommittee of the AES praised the indi 
idual articles. Products Finishing maga 
“ine is also reviewing the handbook and 
Western Machine and Steel World re 
juested 7C or more copies 

Tony Stabile then read the names of 
the National Convention Committee mem 
bers who stood in place and received an 


ovation from the meme rship. 


JANUARY, 1961 


Tony Stabile, Francis T. Eddy and 
George Hetz were elected as Los Angeles 
Branch delegates with Norman Painter, 
Emmett Babcock and Earl Arnold as 
alternates 

The speakers for the evening, Cl.ude 
Weekly and Emmett Babcock were in- 
troduced with Claude speaking on the 
preparation and plating of the printed 
circuit and Emmett elaborating on the 
design, application and requirements. A 
new record for questions from the floor 
was set following these two fine speakers 
is the meeting was not adjourned until 
10°35 p.m 

R. Hl. Pooler 
Secretar 


y 


LOS ANGELES 
Bellinger Describes 
Conversion Coatings 

In the absence of President Frank 
Virgil, the meeting was called to order at 
8:15 p.m. by First Vice President Emmett 
Babcock. Ozzie Griset the sergeant-at 
irms introduced six guests 

Phe chairman of the April 8, 1961 Tech 
nical Sessions and Dinner Dance. Bill 
Thomas, named his committee for this 
ifYeir; Harold Segoron, Don Beudrand, 
Dan Ross, Berry Blackburn, Gene 
Wyman, Burt Adams and Harold 
Wanamaker. 

Three men were introduced as having 
ippued for membership in the Los Angeles 
Branch 

The first vice president 

members 

1): to the proximity 
there will be no Decembe 
ur next meeting ber 

It was plea 
well is speedily 
peration 

Don Baudrand, the educatio 

in, introduced the speaker « 
ning, Kenneth P. Bellinger, 
fine talk on conversion coatings. Slides o 
tatistical nature were used to augment 
his finding nd questions from the floor 
rounded out another cellent meeting 

R. Hl. Pooler 


Secrelaryv 


VMIIAMI 

Rotoli Talks About Sequestrants 

Earl Kennedy presided at the October 
21 meeting It was decided that ther 
would be no formal business meeting dur 
ing the month of December, because 
the holiday season 

Phe next meeting of the Branch will be 
held at the Miami Skyways Motel 

By a unanimous vote, Fred Fulforth, 
who is an honorary member of both the 
National Society and the Miami Branch 
was granted full voting rights in the 


Miami Branch 


The speaker of the evening was An- 


Select from one of the nation's largest stocks 
of guaranteed retuilt electroplating motor 
generator sets and rectifiers with full control 
equipment 
PLATERS 
Amp., 12/24V. H-VW-M 
1 Exe-in-Heed 
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CHANDEYSSON Syr 
3 AMPERE 
H-VW-M, 
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ON 
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‘CHANDEYSSON, Syn< 


CHANDEYSS 


DEYSSON 40° C. Synct 


H-VW-M 


ERE 


CHANDEYSSON. Sy: 


H-VW-M 
ANODIZERS 
DEYSSON : 
RECTIFIERS 
H-VW-M 
H-VW-M 
NEW G. E 
RAPID 
UDYLITE N 
RAPID 
RAPID 


SPECIAL 
KREIDER 
: RONCI 
LASALCO 
HAMMOND 

HAMMOND, DIVINE 

U Ss } . 4 
INDUSTRIAL 
INDUSTRIAL 
PRODUCTION ° 
PRODUCTION |! 
HAMMOND 
STEVEN BADER 
AMERICAN 
DUSKOP 


\ NIEHAUS 
f NIEHAUS 


H-VW-M Munnins- 


CROWN 4 
MERCIL ! 
DANIELS 
ACME Lé 


Cther outstanding values in stock, 


M. E. BAKER CO. 


Kirkland 7-5460 


25 Wheeler St., Cambridge 38, Mass 
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thony Rotoli, ¥ hose top Wiis 
What They Are and What They 


De The talk was most informative and 


“Seques- 


trants 


led toa very lively discussion session. 
A. Schorr 


Secretary 


MILWAUKEE 
Pascoe, Steuernagel 
and Korbelak speak at 
December Meeting 
Phe December 2nd meeting of the Mil 
waukee Branch was held at the Maryland 
Hotel 
Dinner commenced at 6:00 p.m. and the 
business session began promptly at 8:00 
pm. with Walter R. Pascoe, technical 
vervice manager of the Whirlclad Div. of 
the Polymer ¢ orp 
ing a talk entitled “Fluidized Coatings.” 
Al Korbelak of Sel-Rex Corp., who is a 
recipient of an AES Silver Medal, followed 
with a talk on let Age Precious Metal 
Plating 


Reading Pa deliver 


Robert Steuernagel’s five minute re- 
port on “The History of Job Shop Finish- 
ing’ ended the business meeting. 

Refreshments were then served through 
the courtesy of Electrochemical Products 
( OTPLPRATS 

Clinton Host 


Second Vice President 


MOHAWK VALLEY 

Tour Brewing Plant 
Phe October 20 meeting, with an at- 
tendance of 50, was called to order by 
President Robert Stewart after 
cellent meal provided by the West End 


Brewing Co 


un eX- 


He read a letter received from Past 
President Jack Bension who now resides 
in Florida and displayed a can of fresh 
sunshine sent by Bension to be used for a 
gavel 

Mr. Stewart welcomed the guests who 


were introduced by the members 





the Carl | 


Plating Award: 


of AES: Zine 
of AES, 


Editor, PLATING MaGazine. 44: 


fications for PLATING MIAGAZINI 


manuscript 





PLATING 
MAGAZINE 


OPPORTUNITY TO AUTHORS 


Member or non-member authors of technical and scientific papers 
on electroplating. metal finishing and allied arts are cordially invited 
to submit manuscripts of original. unpublished papers to the Editor 


ol Pi ATING \I AGAZINE for review and publishing consideration. 


Any such paper accepted and published in PLatine will also be 
eligible for selection by the Society’s Paper Awards Committee for 
Heussner AES Gold Medal Award: AES Silver Medal: 
AES Bronze Medal: George B. Hogaboom Memorial Nickel Plating 
Award: Robert S. Leather Mechanical Finishing Award: Chromium 
Precious Metal Plating 
Hanney Memorial Copper Plating Award: Organic Finishing Award 


Plating Award of AES or the Aluminum Finishing 


So as to expedite review and other processing. please write the 
145 Broad Street. Newark 4 New 
Jersey, for full particulars. including a copy of “Publishing Speci- 


Authors”, before submitting your 


AES, John J. 


Award of 








The secretary reported that 43 members 
were presently registered at Headquarters. 
He presented two membership applications 
which were duly elected. 

A tour of the plant was the highlight of 
the evening and some similarities of 
equipment used by platers were noted 
The composition and control of the various 
ingredients used was explained and it was 
pointed out that the abundance of pure 
water from the Adirondack 
Mountains was a most important factor 
It was noted that this 
company uses the largest volume of water 


and clear 
in brewing beer. 


of any of the industries in this area. We 
were amazed at the number and large 
size storage tanks used to age the beer 
properly, each one holding thousands of 
barrels. After noting the care and cleanli 
ness of the plant the tour was ended by 
sumpling the product provided by the 
company. It was enjoyed more than ever 
before 
Henry J. Crouse 


Secrelary Treasurer 


NEWARK 
Modjeska and Heineman 
Present Papers 

President John Banta called the Octo 
ber 21 meeting at the Hotel Robert Treat 
to order at 8:30 p.m. About 50 members 
and guests were in attendance, including 
Bill Quin from Danbury and Jim Quarl 
from Bridgeport 

Secretary Foulke announced that the 
New York Branch AES plans to honor 
Dave Clarin on his forthcoming retire 
ment. He urged us to attend this meeting 
to be held Nov. 11, 1960 at the Hotel 
Statler in New York 


Three applications for membership wer: 
received, and six applicants were elected 
to membership. Three transfers into the 
Sram h also were rec eived 

Don Foulke announced that Peter 
Arnold was in an accident and hospital 
ized, and that Jim Myron was promoted 
to plant superintendent at Monroe Cal 
culating Co 

Cy La Manna presented John Heine- 
man of Oakite Co. whose Timely Topi: 
He briefly 


covered conversion coatings for all metals 


was “Conversion Coatings.” 


in general, and specifically for coatings on 
tluminum. He showed photomicrographs 


indicating that a metal possessed a 
smoother after coating than before. How 
ever, he claimed that this surface pre 
sented a better bonding surface for paint 
than the very coarse, irregular surface. 
The librarian then presented R. Scott 
Modjeska who spoke on “Printed Cir- 
cuits and Electroplating.” Mr. Modjeska 
covered well the various pros and cons of 
plating printed circuitry. Some points of 
considerable merit which he mentioned 
were, that copper cannot, as yet, be re- 
covered economically from etching solu- 
tions; that non-conductive templates have 


heen made for plating through holes; but 
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that while this is a good workable pro- 
cedure, it is expensive. 

tle described briefly several methods 
for making flush printed circuits as well 
as to discuss flexible circuits. He suggested 
higher concentration sulfate copper baths 
and stated that he knew of one plant 
plating as rapidly as 500 amp/sq ft. 

Mr. Modjeska’s presentation was very 
interesting and enlightening. Both 


speakers 
thar ks 


were given a 


Gustay Bittrich 


Assistant Secretary 


NEWARK 
Electroplating Course Planned; 
Ben Discusses Plating on Aluminum 
President John Banta called the No 
vember meeting to order at 8:30 p.m. with 
65 members and guests in attendance 
Phe Branch was fortunate in having two 
Manuel 
Ben, Second Vice President of the Na 
tional Society, and Mr. Rose from Mel 

bourne Branch in Australia 

Secretary Foulke announced that Dave 
Clarin thanked the Newark Branch for 
the congratulatory letter which he received 
last Friday at the New York Branch AES 
Dave said that he always felt 


distinguished visitors, namely 


theeting 
is if he were a member of both Branches 
ma was 


indeed pleased it our thoughtful 
ness on his behalf 


rising vote of 


The secretary then read off the names 
of twenty delinquent members, and asked 
their friends to contact them and remind 
them to bring their dues up to date. Don 
made an appeal to keep our membership 
active and strong in order to continue as 
the third largest Branch. 

One application was received; and three 
were elected to membership 
the Christ- 
mas Party program was announced. Cy 


Under unfinished business: 


LaManna stated that the electroplating 
course is accepting enrollees up to Janu- 
ary 7. The course will begin on February 7, 


1961. Ray 
having difliculty with publicity of the 


Abazia stated that he was 


Sranch activities, but will continue his ef 
forts in this connection. 

A moment of silence was observed for 
Thomas Haddow who passed away 
Mr. Haddow was an honorary member of 
the Branch. 

The meeting was then turned over to 
Cy LaManna who introduced Manuel Ben 
is the speaker of the evening. Mr. Ben 
expressed greetings to the Branch from 
Fred Olmstead, President of the Detroit 
Branch AES 


on the success of our ele« troplating course 


He also complimented us 


ind on our monthly news-letter “Sparks.” 
The evening’s subject was “Plating on 
Aluminum.” Mr. Ben briefly 


the early methods of plating on aluminum 


outlined 


He then explained in great detail the meth 


Fluoboric 


4 
and 

id METALLIC _FLUOBORATES 
YEITLARSTAN 









































ods used by General Motors for plating on 
aluminum as well as to discuss some of the 
more recent developments in plating this 
His talk included also the corro- 


sion of aluminum such as roof exposure 


metal. 


tests, test details on taxis in the Detroit 
area, as well as the CASS tests. 

He aiso mentioned that they are work- 
ing on a process for plating on aluminum 
employing electroless nickel. The process 
has much merit, unfortunately he could 
disclose no details at this time. 

The question and answer period which 
followed this telk was the liveliest one we 
have had for some time. Undoubtedly 
the interest in this subject was very high 
Mr. Ben was given a rising vote of thanks 
for a very creditable presentation and the 
meeting adjourned at 10:30 p.m. How 
ever, many lingered long after the meeting 
for further discussions with Mr. Ben. 

Gustav Bittrich 
Assistant Secretary 


NEW YORK 
Dyeing Anodized Aluminum 
Presented by Stiller 

The October 28 meeting at the Hotel 
Statler was called to order by President 
Joseph Rembecki. 

We shall have only one meeting in No 
It will be held the Lith, and will 
be Dave Clarin Night. 
is working on the details 


vember 


Angelo Amatore 


HARSTAN now offers high speed fluoborate plating 
baths to the industry, which produce top quality plat- 
ing at the lowest cost possible. The many uses for 
these fluoborates include electroplating, electroform- 
ing, solder plating, printing of circuits, tinning of wire 


and manufacturing of records. 


A few of the numerous metallic fluoborates available 
are lead-tin (solder bath) lead, tin, copper, nickel, and 








RUSTPROOFING COMPOUNDS ° 
BRITE DIPS -« 
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PHOSPHATING COMPOUNDS ° 
CARBON REMOVERS 


many others. The fluoborates come in a liquid concen- 
trate solution, they allow simple maintenance, and 


have excellent covering power...all adding up to 
superior plating results. 


For complete information on all the fluoborates write 
for our free literature and samples or direct your spe- 
cific problem to our technical staff at no obligation. 


CHEMICAL CORP. 


1247 38th STREET, BROOKLYN, N. Y. « GEdney 5-8225 


ACIDS 


* RUST REMOVERS + SOLVENTS 


CLEANERS ° PAINT STRIPPERS 
PLATING CHEMICALS & EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 156. 119 





WHY GUESS ? 


toa 
millionth 
of an inch 


Your profits depend on meeting tight specifica- 
tions, maintaining quolity control and reducing 
rejects. Can you afford to guess at plating thick- 
ness when it is so easy to measure and be sure? 

UNITRON'S PL-MEC PLATER'S MICROSCOPE sub- 
stitutes facts for uncertainty. The plated deposit is 
observed through a Filar Micrometer Eyepiece 
and measurements are read directly from a 
micrometer drum This compact microscope is 
easy to use, portable around the shop and has a 
built-in light source. It also doubles as a metal- 
lurgical microscope for examining grain structure 
etc. at magnifications of 25X-1500X. Permanent 
photographic made 
accessory 35mm. camera attachment and provide 


records may be using an 
valuable legal protection for subcontractors 

UNITRON'S PLATER’S MICROSCOPE will save its 
Prove this for 
plating 
industry have done—by requesting a FREE 
10 DAY TRIAL in your own plant. There is no cost 


and no obligatior 


initial cost many times over 


yourself — as so many firms in the 


$540 


= 4 








THE TREND IS TO UNITRON 


UNITRON 


INSTRUMENT COMPANY e MICROSCOPE SALES DIV 
66 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS 


ush UNITRON’s M 
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ee 


Pollack 


technical 


Librarian Martin introduced 
Frank Stiller, 
tluminum department of 
ical Works. Mr 
of Anodized 


presented He « 


director of 
Sandoz Chem 
Stiller’s paper “Dyeing 


Aluminum” was well 
the 


anodizing 


very 
overed various 

aluminum 
same Mir 
in expert in his field covered the 
the 
various methods of sealing the colors and 


effects of used He 


received a rising round of applause fol 


methods used for 


ind proper ways for dyeing 
Stiller 
thoroughly, describing 


subject’ very 


sealers on the dyes 


lowing the usual question and answer 
period 
Fred Saras 


Recording Secretary 


PHOENIX 

Nobel Talks on Gold Plating 

Our No 
Arizona Ranch Home Inn at 


it tl t 
North 


meeting was held 


5614 


vember 


(Central 
After an ey 


immiversary cake 


chicken dinner ind 


Flovd Huhn, | resident 


ellent 


yppened the business meeting. One guest 


Tom Clow of General Electri Was 
welcomed 


John Mullarkey gay: 
pl ims for the Christmas Dance 


report on the 
md every 
one was urged to sell tickets. It 


vested that letter be sent to all the 


Was sting 
Wives inviting them to come 


Bob Hays, 


After the business meeting 


of Lea-Ronel who spoke on the 


' 
years 


Branch librarian, introduced Fred Nobel 
subject 
‘Bright Gold Plating.” 


asked afterwards indicated great interest 


Many questions 


in the subject. 

Paul M. Wible 

Secretary 

PROV IDENCE-ATTLEBORO 

Voyda Gives Pointers on Anodes 
Phe October meeting of the Proy idence 
Attleboro Branch was held at the Engineer 
ing Society Building on October 17. 1960 
Speaker for the evening was Theodore 
director of The Hub 
Waterbury 


anodes and their cor- 


Vovda, technical 
bard-Hall Chemical Co. of 
Conn. He spoke on 
the 
brought out the point that most of 1 
little attention to 
that 


orion ul housekeeping 


rosion In course of the talk he 
inodes until trouble re 
this could be 
Also that 


the different shaped anodes and 


sults and avoided | 


witl ill 


hooks 


"\ 


the oldest shapes still appear to be the 
best for general all round work 

In the period Pete 
bury rose to thank Mr. Voyda fo aT 


question Lons- 


firming what he had been telling us for 


thout anode hooks 

The speaker was excellent and t! 
ence attentive which made fi 
evening 


Clifford Ll. Heals 


Necrela 





DAVID X\. CLARIN HONORED 
BY AES’S MOTHER BRANCH 
By Fred Saraso 
Pomeght Nov 1960 
DAVID X. CLARIN NIGHT” in 
York Viany old 
Newark and New York turned 
yut at the New York Branch Meeting at 
the Hotel Statler to honor Dave 
The meeting illed to 
President Joseph Rembecki. 
ll of officers, motion was made 


ried to with all | 


ember 11 Wits 
New 


ind new friends from the 


Br mh he . 


Carin 
order by 
After roll 


ind cal 


Wiis 


dispense Isiness except 


ipplications for membership 
President 
from the Se« 
to D 
wes to the 
Ralph 
times and Dave Clarin’s work at the local 
ind national levels of the Society. Dave 
Clarin started the Aunt Ella luncheons to 
entertain the wives of platers attending the 
National Conventions. Aunt Ella became 
ind the tadies alw 
ward to the go« 
Clarin at these luncheons Vir 
then presented Dave with a 
radio from the New York 
plaque which was to be presented Dave 
will be sent to him at a loter date 
Milton Nadel also described 


Dave's activities in the Society and pre 


Rembecki then read a letter 
retary of the Newark Branch 
» Clarin praising him for his sery 
AkKSs 

Liguori 


spoke about the old 


ivs looked for 
Dave 


I muri 


tarmowus 


ui times provided by 


transistor 
Branch \ 
some ol 


sented him with an Honorary Membership 
to the New York Bran h 


David X. Clarin 


Dive took the floor 
this night He 
history of how the Aunt Ella lunchy 


started, also 


then 
concerned with 
remembering the g 
had in past conventions 

Branch Librarian Martin Pollack then 
introduced Tom Downey of the Ptizer 
Chemical Corp 
Acids and their Salts 
ind Plating.” Mr 


interesting tath and with the 


who spoke on Organ 
used in Anodizing 
Downey gave au very 


slides 


described the application and function of 


ud of 
organic acids and salts in Anodizing and 
Plating Miu 
round of applause following his talk 

After the the 


guests retired to partake in refreshments 


Downey received a rousing 


meeting, members and 
and review past experiences with the guest 
of honor A good time 
had by Dave. thanks 
from the bottom of our hearts for all 


have done for us 


Dave Clarin. was 
all and we say to 


you 


PLATING 





PROVIDENCE-ATTLEBORO 
Bellinger Gives Talk 
on *Trouble-Shooting”™ 


The November Meeting 


order by President Dan Turner at 8:00 


was called to 


Pp mh 
At the 


Noonan 


short business meeting Jerry 


gave a on the 
held on December 12 


this 


progress report 
Christmas Party 
1960 


Jerry has been in charge ol 


party for many years and has done an 
excellent job each time 

Dan Turner also appointed a committe 
to work with the University of Rhode Is 
land in planning the annual Spring Plating 
Seminal Phe members of the committec 
ire: Pete Lonsbury, Sibley Kershaw, 
Dr. Ed Parker, Robbins, 
George Belcore, S. Lewis Doughty. 

Phe 
neth Bellinger, president 
Chemicals, Rockville, Conn 
ft the evening was ““Troubl 
the Plating Room.” He st: 


that 


Granville 


speaker of the evening was Ken- 
of Conversion 
His subject 
Shooting in 
essed the fact 
one thing that 


e man from the door 


good housekeeping is 
helps keep the servi 
but that if the ser illed in he 
ss possible As 
that the clue to 
ofits 


mm the man we 


Vice tan ts 
should use all the tactfulne 
he remarked 
the trouble 

is mot be 
tank 


it mav be 
ind solution in as often 


found tre rhing at 


Many other helpful points were brought 
out during his talk. 
Clifford 1. Healy 


Secretary 


ROCKFORD 
Rockford Ladies Get Decorating Help 
The Rockford their 
ladies at the annual Ladies Night Dinner, 
held at the Holiday Inn, Rockford, Il. on 
November 14 A re 


ladies, members and guests enjoyed a fine 


sgranch honored 


ord crowd of 85 


dinner and an evening of good fellowship 


ind fun 
usual 


the ladies, the 


technical talk was dispensed with and a 


In deference to 


very interesting discussion, ““Color Begins 


With You’ 


home 


dealing with modern unity of 


color in decorating schemes 
heard. Irma Dutrieux, 


the O'Brien Paint Corp 


Was 
color stylist for 
i recognized in 
terior decorator, writer of color articles for 


leading home decorating magazine and 


guest teacher on color and its uses at the 
t niversity of Oklahoma was the speaker 
Phe by the ladies 
is they consulted with Miss Dutrieux on 
individual home decorating problems for 


Won 
platers will have to do 


taik was well receives 


nearly two hours after the meeting 


der how many 


paimting on Saturdays 


\ short film showing the highlights and 





Copper, Lead, lron, and T-METAL 


for 


92 GROVE STREET 





Z la Li te 
for NICKEL PLATING 


DIRECTLY on ZINC DIECASTINGS, Aluminum, Brass, 


TREMENDOUS THROWING POWER, COVERS 
SMOOTHLY parts made up of several metals. 


HARD CHROMIUM 


USE Zialite ADDITION AGENTS 
Harder CRACK FREE deposits. Increased throwing power. 
Less sensitivity to su!fate content. Exceptionally fine results 
plating anything calling for Decorative or Hard Chrome 


ZIALITE CORPORATION 
WORCESTER 5, MASS 








USE READER SERVICE CARD; INDICATE A 158. 


A fast inexpensive way fo clean 
your plating rack 


SIMPLE, AIR 
Adjustable 


OPERATED TOOL - 


prevents rack injury 


INGERSOLL RAND 


Does not 


$60.00 


U.S. INDUSTRIAL TOOL & SUPPLY co. 


hammer until anvi 


beauty of Boston was shown in an effort 
to promote family vacations In connection 
with the forthcoming conyention 
Alexander Alexander 
Publicity Chairmar 
ST. LOUIS 
Saltonstall Presents Paper 
and Film on Agitation 
Phe 
it the 


dinner. 


regular monthly meeting was held 
York Hotel 


I here 


with 40 present ft 


were 49 members and 
guests on hand when the business meeting 
called to 
ted on a motion by William Piel 


ond by Reuter that 


was ordet Six new members 
were elec 
ind a se Harry 
passed unanimously 
Mention was made that 
had been in the hospital and 
Musick had had a slight stroke 


suggested a card or 


Andy Julius 
that Ed 

It wa 
remembrance might 
cheer them up 

Phe 
librarian who introduced the speaker of 
the evening, Dr. Richard B. Saltonstall 
of Udylite Corporation, who talked or 
Agitation in Plating Baths 

His talk was ac 


There was an 


meeting was turned over to 


ompanied by a filn 


al iwitation wetive ques 
tion and answer period 


Ward W. hells 


Secretary 


foe Moial Finisher! 


Pressure Moulded % 4 
NEOPRENE 


ae 


or 


7 STANDARD SIZES 





TO PLUG 
HOLE SIZE 


TO CAP |3 
STUD SIZE | “32 





<9 5 








MASKING PROBLEMS 


touches the meta 


then strips the metal in seconds. 


OUR SPECIALTY! 


write FoR FREE samete KIT 


7075 LYNDON AVENUE 


8958 GREENFIELD e DETROIT 28, MICH. e BR. 3-8318 
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USE READER SERVICE CARD; INDICATE A 159. 


DETROIT 38, MICHIGAN 


USE READER SERVICE CARD; INDICATE A 160. 





SAN DIEGO 

lfemporary Charter 

Che nominating committee met on Sep- 
tember 21 and selected the fo.lowing slate 
of officers pro tem to present to the regu 
Nick Car- 
George Loch, vice presi- 
Walt 
Steinke, 


Nominations will be iny ited from the floor 


r meeting on November 17 
ter, president; 
lent and 


librarian Dornbusch, 


ecretary Harry treasurer 
The November meeting is to be held at 
1533 Pacific 


Dinner will precede the busi 


Civie Center Cafe Highway, 
sun Diego 
ness meeting. A film on the History of 
Flight is to be Robert Bailey 
Witkoff, both of the Quality 


Convair will pre 


shown 
md Sam 
Laboratory of 
Ouality 


Control 


ent a paper on Control in the 
Plating Industry 


Nick Carter 


SOL THEASTERN 
Hlohner General Chairman 1966 
Convention; Saltonstall Speaker 
The Southeastern Branch held its regu 
November 11 


guests attending 


lar monthly meeting on 
members mad 


Vivron M. 


Randmen 


1460. Sl 
presiding Mr 
welcomed back to 
first 


Randman 
Wiis good 


health as he made his ippearance 


ince a recent lengthy illness 
It was announced that plans and reset 
being considered for the 1962 


Vieeting 


February 12 and 


valions are 
Dixie Regional which will be 
hela 13, 1962 at the 
Dinkler Plaza Hotel in Atlanta. A general 
ippointed On the 
that 


huirman is not vet 


me range side it was announced 


(lem Hohner, charter member and un 
tiring faithful « 
ippointed general chaurman of the 


National ¢ 


Taslor recognized Clem Hohnet 


ommittee worker, has been 
1966 
onvention in Miami. Librariar 
(,eorue 
vho in turn introduced the speaker for the 

ening, Dr. Riehard B. Saltonstall of 
the U dylite Corporation who spoke on Air 
Agitation for Plating Baths. Platers from 
Athens, Gia 
Adel 


interested m Dr 


(reeneville, Tenn Anniston 


Alabama: Carrollton and Caeorgia; 


md Athonta 


Saltonstall 


were very 


explanation of the pros and 
f all types of agitation 


Robert Probert 


SYRACUSE 
Winters Discusses Cadmium 
and Zine Plating 


Syracuse 


meeting of the 
it the Turn Hall on Mon 
vr 21 


ort business meeting, an in 


onthty 
is held 


yv talk was given by John Winters 

Ine. Cleveland, Ohio. Mir. Win 

subject was on “*¢ ind Zin 
Plating Jol Shop Level.’ Phe talk 


was followed by a question and 


rdmium 
it the 
lengthy 
mswer period 

Refreshments were served. courtesy of 
Phe [near Co 

I wenty-seven members and three guests 
were 


ittended the meeting The guests 





BRANCH EDUCATION 





AT DAYTON 
Early this year Dayton joins the many 
AES Branches fostering courses in Elec- 
troplating. \ 


course is planned 


comprehensive evening 
L. A. Critehfield 
Publicity Chairman 


AT NEWARK 

lhe Plating course sponsored by the 
Newark Branch will start on February 7 
ind continue through May 16, meeting 
every Tuesday from 8 until 10 p.m 

New subjects to be covered are electro- 
less nickel and electroless gold, and tin and 
tin-alloy plating. The curriculum also in- 
cludes fundamentals of plating and chem- 
calculations, electroclean- 


istry, chemical 


ing and pickling, cleaning and phosphate 


coating, barrel finishing, barrel plating 


copper and nickel plating, chromium plat 


ing, cadmium and zinc plating, precious 


metal plating and trouble shooting 
members of 


Instructors are primarily 


the Branch. Classes are held in plants in 


the Newark area. The tuition fee is $25.00 
text books are additional. 

Full 
contacting F. J. 
Inc., 141 River Road, Nutley, N. J. 
NOrth 7-3910. 


information be obtained by 
LaManna, Allegri Tech 


Phone 


AT PHILADELPHIA 

In the current Fall-Winter class in Elec- 
troplating at Temple University Technical 
Institute, which is sponsored by the Phila- 
delphia Branch with Dr. Samuel Heiman 
as instructor, there are forty-nine students, 
many of whom travel from such distant 
points as Harrisburg, Lancaster, Potts- 
town and Trenton. 

Dr. Samuel Heiman 


Instructor 





PLATING MAGAZINE invites AES 
Branches to furnish news for publication 
in PLATING concerning electroplating 


courses sponsored. 








Jack 
Branch 


Branch 


Little and Ed Perry of Cleveland 


and John Siefan of Detroit 
Rene Sonnenfeldt 


tecordi ng Secrelary 


WATERBURY 
Weisberg Discusses Plating 
of Printed Circuits. 

The Waterbury Branch held its regular 
monthly meeting at the Roger Smith Elton 
Hotel on November 10 
A report was submitted by the members 
of the 


meeting for 


Phursday 1960 
sranch who attended the planning 
the 22nd New 


Included with this report was a 


England Re 
gional 
oncerning the Interim Meeting to 
1960 


report « 
be held in Hartford on February 11 
The branch started a committee to select 
our Old 


the occasion 


I hree 


the meeting 


Timer’ who is to be honored on 


new members were installed at 

Pechnical chairman Robert Bair intro- 
duced the speaker of the 
Weisberg of Technic Inc. who spoke on 
Metals in Printed 


Nir. Weisberg gave case histories from his 


evenmg, Al 


Precious Circuits.” 


experience and enumerated the troubles 


frequently encountered in the plating of 


printed circuits. He explained the pro 


problems ind how procedures 


@SS its 


seemingly unrelated to plating eventu- 


ally cause plating problems It was an 


excellent paper well received 


The next meeting was to be held at the 


Roger Smith Elton on Thursday, Decem 
ber 8. 1960 
F. A. Schneiders 


Publicity 


WESTERN ONTARIO 
four Northern Electric Plant 
The November held at 
Hook's Restaurant, where some 


25 members enjoyed a 


meeting was 
London 
delicious dinnet 
Plans were completed and tickets dis 
tributed for sale for the 
Night Dinner Dance to be held January 
20. 1961 in the William Pitt Hotel 


Chatham 


Annual Ladies 


After dinner the members journeyed to 
the Northern Electric Co. plant where Ed 
had 
plant tour. Members of the staff welcomed 


Brown very carefully lined up a 


the group, giving a brief outline of the 
The 


through the plant proved very interesting 


company and its operations. tour 


Here the members had a chance to see 
automation at its finest; precision work 
rigid imspection and different phases of 
that this 


The plating department proved 


operation made large plant 
operate 
doubly interesting in that it was a plater’s 
dream come true 

Coffee and sandwiches were served by 
the staff after 


expressed the 


which Norm Southern 
Branch’s appreciation to 
Ed Brown and his company for the fine 
manner in which they treated the Western 
Ontario Branch. 


Bob Dobson 
PLATING 





a now-SPEED plate in brass with your present solution! 


your Plating 
Problems” 


.+..¢ome to LED) BRASS ADDITIVE... still & barrel plating 


© Increases efficiency and throwing power 





© 
One of 


America’s leading ' i A Proven Process! 
manufacturers © Produces brighter and faster plating 
® BRASS Additive 


Used successfully 
© COP-BRITE . , : 
* by job platers 
° eae enna Allows use of higher current density y 


and manufacturers 


Brightener 


we 
* BARREL NICKEL 5 © Retards anode polarization 


Brightener NON-CRITICAL 
BOOSTS PRODUCTION 


CUTS REJECTS 








© Eliminates cyanide and ammonia fumes 





For technical 


information, 
complete details : 
eer E L LC 0 Finishihg Equipment Corp. 


153 East 26th Street, New York 10 + Phone LExington 2-3055 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 161 


NEW FROM IMPERIAL! 


PLATING BARRELS 


of SUPERIOR NEW POLYPROPYLENE 


Now Imperial Industries offers improved plating barrels 
made of polypropylene—the advanced new plastic that is 
proving itself superior to virtually all materials previously 
used for this application 


FEATURES: 


LIGHT WEIGHT—SPECIFIC GRAVITY .90 
EXCELLENT RESISTANCE TO HEAT AND CHEMICALS 
SUPERIOR STRENGTH AND ABRASION RESISTANCE 
LOW INITIAL COST—LONG SERVICE LIFE 
STURDY, ALL-WELDED CONSTRUCTION 


Horizontal barrel for belt drive. High-temperature 
Cycolac door is held by stainless steel clamps 


Imperial’s new polypropylene barrels can be supplied to 
match standard barrels on your existing plating equip- 
ment. They are offered in a wide range of standard sizes 
and perforations 


Imperial also specializes in custom fabrication of special 
sizes and shapes in a wide range of materials—including 
Tempron, high temperature Plexiglas, and Cycolac. In 
addition, Imperial makes ducts, hoods, tanks, and offers a 
standard line of oblique plating barrels 


Write now for free literature and details 


IMPERIAL INDUSTRIES, INC. 


Horizontal barrel for gear drive cover removed 4436 Walker Avenue + Wayne, Michigan 


JANUARY, 1961 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 162. 123 








Used or Rebuilt Equipment 
and Materials for Plating, 
Metal Finishing and Paint- 


ing For Sale or Purchase 





SPACE RATES 


1 time 

3 times 

6 times 
= mes 


$12.00 per column inch 
. 11.00 per column inch 
10.00 per column inch 
9.00 per rears inch 








MART : 


10nth period dating from first insert 











| 


NEW & REBUILT 
PLATER’S EQUIPMENT 


t stock of 
PLAT NG "AN D POLISHING EQUIP 
Er AN PPLIE 1 ible for 


METALLIC 
POWER 
RECTIFIERS 


f fr 


FRanklin 2- 3538 


Cc himton SUPPLY CO. 


SINCE 1910 


110 S$. CLINTOM ST CHICAGO 4, ILL 





FOR RECOVERY OF ALL 
PRECIOUS METALS SOLUTIONS, 
SCRAP, CATALYSTS 
SEND FOR FREE SCHEDULE 


PRECIOUS METALS RECOVERY Corp. 
85 RIVER ROAD. NUTLEY 10, N. J. 
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PLATING AND 
MANUFACTURER 


In Fort Lauderdale, Florida. To lease 
15,00€ sa. ft. 


Full range plating. Manufacture 


with purchase option. 
plant. 
of swim pool ladders, bow rails, marine 
Over $100,000 in assets. 
Projected sales of 12,000 ladders in 
1961 will show over $100,000 net. 
Valid reason for offer. 
Write or call A. E. DuBois, Anaconda 
Realty Co., 1776 E. Sunrise Blvd., 
Ft. Lauderdale, Fla., JA 3-1411. 


hardware. 


this unusual 
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DIRECT MAIL SERVIC! 
FOR PLATING MAGAZINE 
ADVERTISERS 

Neither AES’s membership 
directory nor PLATING MAG A- 
ZINE mailing list are released to 
anyone for any purpose. As an 
accommodation to PLATING 
MAGAZINE advertisers wishing 
to link their PLATING product 
advertising with direct mail 
promotion, however, PLATING 
maintains a direct mail service 
featuring the largest audited 
paid circulation in the electro- 
plating, metal finishing and 
allied arts field. 

A bonafide example of the 
advertiser's proposed mailing 
must first be received and 
screened by PLATING. If mail- 
ing assignment is accepted 
thereby, the entire quantity 
must be shipped by the adver- 
tiser to PLATING MAGAZINE’ 
Newark, \N. J. office, pre-stuffe d. 
for PLATING addressing and 
mailing. No mailing of less 
than a thousand pieces is ac- 
ceptable. For further, fuller 
details, including costs, write or 

call Thomas W. Lowe, Produc- 
tion Manager, PLATING MAG A- 
ZINE, American Building, 143- 
a > Broad Street, Newark 2, \. J. 
HUmboldt 2-3400 . 


Benn ene ee ee ee 7 
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Blue Ridge Nichols, J ¢ 


Milwaukee WJ 


Mohaw 
Newark: ©. G. Muell 
Phoenix: L. D. Meeki J. t 
Pittsburgh: P. J. Ciuinther Ir l 


Providence 


AES MEMBERSHIP REPORT 


ELECTIONS 


Melb 
{nba I 


Roston: | 
Buffalo: ( 
(lentral Michiz 


(hieage: H 


Dayton ! 
Denver: I 


Detroit 


on | 


Hartford 


Pancies 


Indianapolis M. Mor 


Kansas City J Hill 
Los Angeles: (:. | W 


W ilhamso 


Sha ' 
Louisville —(. H. Blue 
Willian 
macher, W. F. M 
k Valley: G. W. Met 


SD Swa 
Laird 
-Attleboro: KR. J. Smith 
F. K. Jenning 


Rochester: W. J. Odum bk. Holle 
Rockford: | ! Ludolph, D Mea 


Armstrong 

Louis: St 
Wade, | \ 
Albus 


Detroit: F. Cook, B.A 


Hartford: A 
Indianapolis: L. J. Bell, FB 
Miami: F. B. Salm in, Wo J 
Milwaukee: ©. Winter 
Newark: HH. Brow 

New York: W. Dee 


Chicago 
Dayton: O.P 
Hartford: bk. Be 
Los Angeles: W 


San Diego: | 


(iregory, D Peyton, W 
Dornbusch Jr idolf B. Nerhe 
kk. D. Heiden, RK 


-at-Large 
REINSTATEMENTS 
Matrille, A. D 
RK. kh. Barnett. B. C. Hartmann, J. I 
1). ¢ Austin, F. J. Connor. H osloski. A 
Wallace J S. W. Self. PW eppard 

I mbath, L. P. Wroble ki 
Rinaldi, H. Bert d 
Handley 


Donnelly 


Philadelphia: G 


foronto: J. H. Pr 
Wichita 


Member-at-Large Jt 


r. Gs. Kozar 


E. F. Ben-Menachem 


PRANSFERS 


Blue Ridge: L. ¢ Jackson to Los Angeles 


a * Henner to Cleveland 
Catlin from Milwaukee 
zursik to Newark 
(rriff from Phoenix, | 
from Blue Ridge, G. Loch to 
Wheeler to San 


Jacks 
San Diego 
Diego, S. To 
Diego, L. Henderson to 


from St. Louis 


wnsend to S 


San Francisco, ¢ 


J 


1m 


San Francisco: W igi, AF. Wade 
Member 


Kasper 


~ 


I 
u 


Helber 


Mi 
M 


New York: P. Veit to 
Phoenix: W 


st 


San Diego: t 


San Francisco: | 


Member- 


st from Kansas City 

0. P. Catlin to Dayton 

Bridgeport 

(rriff to Los Angeles 

Louis: ©. Helber to Los Augeles 
Wheeler from Los Angeles, ¢ 

Angeles, S. I Townsend fror 
Steinke from Member-at-l 

Henderson from Los 


H. Steinke 


iami: Gi. We 


ilwaukee 


from Los 
Angeles, H 
to San DD 


at-Large 


RESIGNATIONS 


British Columbia: Hl. Bates 
Mohawk Valley: J. Le 


st 


Bl 


M 


Louis: W. Leonard 


SUSPENSIONS 
ue Ridge: J.C. Instone, A. FE. Gro 
artford: Mi. Cassells, EF. J 
D>. Nordstrom, J. Pepe, W 
P. Rogers 


ilwaukee: KR 


Fargo 


Plaskonas. Ro Ran 


}. Schultz 


Newark: P. LaLonde, D. Wahler, 5 Ma 


Rochester: H. Te 
Toledo: | 


Hartford: W 
Toronto: L. KR. Pyle, I 


Jarecki, J 
Bird, ¢ Bar 


Salerno, P. Theusen, I 
(;. Bartley, BR 
F. Poling, H 
RK. Pizzarelli, J 
W. Mysch 


Palasz 


Steiger ( 


Miller, I 


nnenbaum 


Rzymek, G. R. Weaks 


DEATHS 


Blankenberg 
S. Wilsor 


D. Kushm 


t 


wski 


tt 


Abrams, J. Michiewicz, Mio Bazylak 
Albert, Wo Dugg 
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CLASSIFIED 
ADVERTISEMENTS 


aly “Help Wanted” and ‘‘Situations 
\anted”’ will be accepted. Rates: $.20 per 
vord. minimum $5.00. AES Branch Mem 
bers and Members-at-Large only, in good 
standing, are entitled (for personal use 
t 1 total of three free advertisements 
ny twelve-month period as of first in 
rtion. Last day for inserting advertise 
ments is the 10th of month preceding date 
f publication. When answering advertise 
ments please address as follows: Box num 
ber PLATING, 445 Broad Street, Newark 
2. . d 











HELP WANTED 


ELECTROCHEMIST— Jpening for electro- 
chemi-t to take charge of application re- 
search laboratory and program on chro- 
mium plating and related metal finishing 
Opportunity to plan and undertake basic 
and applied research to meet needs of the 
industry Require aggressive. research- 
minded scientist with some supervisory 
background. Minimum 8 years experience 
with record of proven accomplishment 
Modern research facilities, located near 
Finger Lakes and Adirondack recreational 
Please 


-end detailed resume indicating salary re- 


area Liberal employee benefits. 


quirements in confidence to: Director of 
Research, Process Div... Allied 
Chemical Corp., Syracuse |, N. ¥ 


Solvay 


SUPERVISOR— Must have heavy experi- 
ence in hard chrome plating, special fixture 
and anode set-up for production and one 
shot jobs. Supervise quality control for 
general plating from Gold to Zine, done to 
government specs Opportunity for man- 


avement =taflfl position in the future arge 


fo) OVERNIGHT 
‘DELIVERY 


TD nevican B “ff 
{ Seg Sees | Cees 
(@ es tangy 


2414 S. LA SALLE ST. 
CHICAGO 16, ILL. 


CHICAGO © CAlumet 5-1607 
LOS ANGELES «© LUdiow 1-0843 
NEW YORK CITY © ORegon 9-2770 
DETROIT © TRinity 5-9891 
ATLANTA © TRinity 6-3168 
SYRACUSE © HUnter 8-7166 
CLEVELAND © SUperior 1-6700 
SYRACUSE © Gibson 6.0447 
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job shop located southeast Pennsylvania. 
Require full resume including experience 
and salary desired. Reply Box Jl, 
PLATING, 445 Broad St., Newark 2, N. J. 


PLATING SUPERVISOR—Situation open 

Outstanding opportunity in Midwest 
Metropolitan area for man thoroughly ex- 
perienced in decorative nickel-chrome 
plating to supervise installation of new 
equipment and take full responsibility for 
production operations. Must be capable of 
trouble shooting, solution maintenance 
and handling of personnel, Organie finish- 
ing experience desirable but not absolutely 
necessary. Please give availability, full 
details of background and salary desired. 
Replies held confidential. Address Box j2. 
PLATING, 445 Broad St., Newark 2, N. J. 


CHEMIST OR CHEMICAL ENGINEER— 
INORGANIC COATINGS—B.S. Chemis- 
try or Chemica! Engineering. Physical and 
electrochemical interests. Application and 
development of finishes, specializing in 
anodizing, electroplating, and all types of 
conversion processes. Several years’ ex- 
perience in finishes, inorganic chemistry 
preferred. (Qualified men are invited to 
direct resumes or inquiries to Mr. A. J 
Williams, AP No. 3, Room L110, Major 
Appliance Laboratories, General Electric 
Co.. Applianee Park. Louisville 1. Ken- 
tucky. 


SITUATIONS WANTED 


CHEMIST—R.S. Ave 29. diversified ex- 
Research. 


Shooting, Metal & Plating Solution Analy- 


perrence including Trouble 


Presently employed as Plant Chemist 
for a large automatic plating operation 
1 vears” experience. Desire responsible 


position Reply Rex J3. PLATING. 
115 Broad St.. Newark 2. N. J 


PLATING SUPERVISOR— Thirty-five 


years’ experience, capable of full responsi- 
bilitv. Can set up and get out production 
on all types of plating including anodizing 
and oxidized finishes. Can maintain and 
analvze solutions of all types. Only inter- 
ested in Metropolitan Area 
14. PLATING, 445 Broad St.. 
ae 


Reply Box 
Newark 2, 


GALVANIZING TECHNICIAN—Ger 
man desires position in the U.S.A. Ex- 
perienced supervisor in Germany in the 
valvanization of bearings of all sizes and 
kinds. smooth-surfaced shells made of 


lium. lead, copper. tin—also 


lead-tin, in 
complete finishing. Sull residing in Ger- 
many. 31 vears old. singel. Understands 
and speaks English well. Has lived in U.S 
\. for one veer as an exe hange student 
Anxious to make connection commensu- 
rate with ability For further details of 
qualifie itrons please write to Mir Gunther 
Baron, Papenburg Ems, Kirehstrasse 


69, Germans 





PROFESSIONAL 
DIRECTORY 


Commercial testing and research organiza 
tions and individuals offering services of 
technical nature to the metal finishing 
industries. Cost: $10 per inch on six time 
basis: $8 per inch on 12 time basis 








SCIENTIFIC CONTROL LABORATORIES 
INC, 


Finishing C Itants—Registered Prof. Engineers 
Control Analyses and Tests, Salt Spray, Thickness 
RESEARCH—PL ANNING—DEVEL OPMENT 
Waste Disposal: Research and Control 
Telephone: Cliffside 4-2406 
3136 South Kolin Avenue Chicago 23, Illinois 














SOUTH FLORIDA TEST SERVICE, Inc. 


TESTING—INSPECTION—RESE ARCH 
ENGINEERS 
onsultants and specialists in corrosion 


weathering and sunlight testing 


4301 N.W. 7th St a Miami 44, Floride 








GRAHAM, SAVAGE & ASSOCIATES, INC. 
CONSULTING — ENGINEERING — RESEARCH 
Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 


475 York Road, Jenkintown, Pa. 


1794 Clinton Street, Kalamazoo, Michiger 








CUNNINGHAM ASPHALT CONSTRUCTION 


Co., INC. 
CONSULTING ENGINEERS 
Plating Room Floors 

Survey —Design—Supervisior 
Murrayhill 2-8778-9 
441 Lexington Avenue New York 17, N. Y. 








THE ANACHEM LABORATORIES 


TESTING ANALYSES ENGINEERING 
For Meta! Finishers 
Plating solution analyses and control. Testing of 
deposit-thickness, composition, porosity, tensile 
strenath. Salt Spray tests 
AIR FORCE CERTIFICATION TESTS 
1724 West 58th St. Los Angeles 62, Calif. 


AXminster 4-1262 








JOSEPH B. KUSHNER, Ph.D. 
Metal Finishing Consultant 


Training courses for plating personnel 


Box 2066-P, Evansville 14, Ind. 








WILLIAM E. GRAUL 


CONSULTING ENGINEER 


Survey, Desian, Supervision 
pecialists in Plating Room 


at Engineering 


P.O. Box 66 Lansdowne, Pa 











SANDOE LABORATORIES 


Chemists—Metellurgists — Engineers 
alt Spray — Thickness Tests— Analyses 
Metallography 

Development—Testing 


Kesearc v t 
209 Rosemary Lane, Philadelphia 19, Pa. 
Victor 8-9518 











Thickness Testing. . . Analysis 
and pH made simple with 


KOCOUR EQUIPMENT 


® direct reading 
® virtually automatic 
© 90-95 % accurate 


® simple operation 


Test composite coatings . . . 
. . »« CHROMIUM-NICKEL-COPPER 
Individual thickness readings! 


No need to use approximations or lengthy chemical methods 
to determine composite coating thickness. Model 955 de- 
termines the thickness of each layer with separate readings 
of actual thickness for each coating. This is one of the many 
applications of the Kocour Electronic Thickness Tester. 
Operation is simple and automatic . . . 90-95% accurate 
.. . direct readings. Write for Bulletin 400. 


Control your plating solutions regularly with 
KOCOUR TEST SETS 


Regular control is not only convenient, but you save time 
. . « avoid delays and shut down, and prevent trouble. 
KOCOUR TEST SETS provide the best and most direct 
methods of control. They are complete . . . simple to use 

. no knowledge of chemistry required . . . calculations 
are minimized. 


Whatever your needs... 
KOCOUR TEST SETS are 
available individually or in 
economical combinations for 
the control of plating, clean- 
ing, pickling, anodizing, seal- 
ing, coating, passivating, de- 
smutting, deburring, phos- 
phorizing, heat treating, pH 
control and thickness testing. 
Write for your FREE copy of 
“Lab Hints for the Plater’. 


jating ~ 
ardening 


no cost or obligation. 
COMP ANY 
Ss AVENUE 


4801 5 6 32, {LLINOTS 
c 


st. Lou! 
A 


Specify KOCOUR test sets from your supplier. 


USE READER SERVICE CARD; INDICATE A 166. 


AMERICAN ELECTROPLATERS’ SOCIETY 


January 20, 


January : 


January 27 


January 27 


January : 


January ‘ 


February ;‘ 


February 


February 


February 


February Il, 


February ll, 


February 18, 


March 3-4, 


March 4, 


March 11, 
April 6-7, 
April 8, 


April 14-15, 


1961 


Western Ontario Branch, Annual 
Ladies Night Dinner and Dance, 
William Pitt Hotel, Chatham, Ont 


Grand Rapids Branch, Annual 
Educational Session and Banquet, 
Symposium on Quality Control, 
Pantlind Hotel, Grand Rapids 
Michigan. 

Research Committee, Conrad Hil 
ton Hotel, Chicago, Il. 


Cleveland Branch, Annual Edu- 
cational Session, Technical Center, 
Cleveland Engineering Society 
Cleveland, Ohio. 

Cleveland Branch, Annual Ban- 
quet and Dinner Dance, Carter 
Hotel, Cleveland, Ohio. 

Chicago Branch Annual Meeting 
and Banquet, Conrad Hilton Hotel 
Chicago, II. 

Third Annual Dixie Regional 
Teehnical Session, Hotel Roanoke 
Roanoke, Virginia. Blue Ridge Host 
Branch. 

New York Branch Annual Edu- 
cational Session and Banquet, 
Hotel Statler-Hilton, New York, 
N. Y. 

Saginaw Valley Branch Annual 
Educational Session and Ban- 
quet, Frankenmuth, Michigan. 
Seventh Annual Tri-State Re- 
gional Meeting, Deshler-Hilton 
Hotel, Columbus, Ohio. 

Eighth Interim Meeting, Supreme 
Society, Statler Hotel, Hartford 
Connecticut. New England Regional 
Council, Host. 

“Old Timers Night,’ AES New 
England Regional Couneil, 
Saengerbund Hall, Hartford, Conn 
San Francisco Educational Ses- 
sions and Dinner-Dance, Jack 
Tar Hotel, San Francisco, Calif. 
Philadelphia Branch Annual 
Technical Session and Banquet. 
Benjamin Franklin Hotel, Phila 
delphia, Pa. 

Dayton Branch 15th Annual Edu- 
cational Session and Dinner 
Dance, Biltmore Hotel, Dayton, 
Ohio 

Rockford Branch, Annual Meet- 
ing, Rockford, Il. 

Editorial Board Meeting, Statler- 
Hilton Hotel, Detroit, Michigan. 
Los Angeles Branch, Annual Ed- 
ucational Session and Dinner Dance. 
Executive Board Meeting, Na- 
tional Headquarters, Newark, N. J. 


PLATING 





OY 


April 15, 


April 22, 
April 24-25, 
April 26, 
April 29, 


May 2, 


May 5-6, 


June 18-23, 


January 13, 


June 25-28, 


June 24-27, 
June 15-18, 


June 16-18, 
June 28-July 1, 


January 24-27, 


Jan. 30-Feb. 3, 
March 20-21, 


Apr. 30-May 4, 


JANUARY, 1961 


Sa 


Baltimore-Washington Branch, 
Annual Banquet and Dance. Pre- 
sentation of the “Order of the Pot,” 
Baltimore, Maryland. 

Twenty -Second Annual New 
England Regional Meeting, Hotel 
Statler, Hartford, Conn. 

AES Research Conference, Bell 
lelephone Laboratories, Murray 
Hill, N. J. 

Research Committee Meeting, 
National Newark 
N. J. 


Milwaukee Branch Annual Edu- 


Headquarters, 


cational Session and Banquet, 
Schroeder Hotel, Milwaukee, Wis. 
Central Michigan Branch An- 
nual Educational Session and 
Banquet, Hotel Hayes, Jackson, 
Michigan. 

Rochester Branch Fiftieth Anni- 
versary Celebration Concurrent- 
ly with Empire State Regional 
Annual Meeting, Hotel Manger, 
Rochester, N. Y. 

48th AES Annual Convention, 
Hotel Statler, Boston, Mass. 

Ninth Interim Meeting, Supreme 
Society, Hotel Marott, 
apolis, Ind 


Indian- 


49th AES Annual Convention, 
Schroeder Hotel, Milwaukee, Wis. 
Sponsorship Midwest Regional 
Council. 

50th AES Annual Convention, 
Ambassador Ilotel, Atlantic City 
N. J. Sponsorship Newark Branch. 
5ist AES Annual Convention, 
Sheraton-Jefferson Hotel, St. Louis, 
Missouri. 

Sixth Industrial Finishing Ex- 
position, St. Louis, Missouri. 

52nd AES Annual Convention, 
Statler Hotel, New York, N. Y. 
53rd AES Annual Convention, 
Hotel Fontainebleau, Miami, Flor- 
ida. Dixie Regional Council, Sponsor. 
Southeastern Branch, Host. 


INTERSOCIETY 


1961 


1961 


1961 


Society of Plastics Engineers, 
17th Annual Technical Conference, 
Shoreham Hotel, Washington, D. C. 
American Society for Testing 
Materials, Committee Week, Neth- 
erland-Hilton Hotel, Cincinnati, 
Ohio 


American Society for Metals, 
12th Western Metal Congress 
and Exposition, Pan-Pacific Audi- 
torium, Los Angeles, Calif 

The Electrochemical Society, 
Spring Meeting, Claypool Hotel, 
Indianapolis, Ind. 





@ Founoeo 1909 ® 











AMERICAN ELECTROPLATERS’ SOCIETY, INC. 
American Building 
443-445 Broad Street ©@ Newark 2, N. Jj. 


Phone: HUmboldt 2-3400 





OFFICERS 


President DR. W. ANDREW WESLEY 
The International Nickel Company, Inc. 
Research Laboratory 
P. O. Box U, Bergen Point Station 
Bayonne, N. J 


First Vice President CHESTER G. BORLE! 
Grand Rapids Brass Co. 
420 Fiftieth St., Grand Rapids 8, Mich 


Second Vice President = MANUEL BEN 
Research Laboratories 
General Motors Corporation 


[I'welve Mile and Mound Rds., Warren, Mich 


Third Vice President FRANK O. BEUCKMAN 
Eastman Kodak Company 
Building No. 43, Kodak Park Works 
Rochester 4, New York 


RALPH D. WYSONG 
Studebuker-Packard Corp. 
635 S. Main St., South Bend 27, Ind. 


Past President 


Executive Secretary JOHN P. NICHOLS 
443-445 Broad St., Newark, N. J. 


RESEARCH COMMITTEE 


Chairman DR. D. G. FOULKE 
Sel-Rex Corporation 
75 River Rd., Nutley, N. J 


Vice Chairman, Research.. DR. HAROLD J. WIESNER 
Bendix Products Division 
The Bendix Corporation, South Bend 20, Indiana 


Vice Chairman, Finance... RAYMOND L. MITCHELI 
Mitchell-Bate Company 
1040 S. Main St., Waterbury, Conn 


Secretary-Treasurer JOHN P. NICHOLS 
443-445 Broad Street, Newark 2, N. J. 





| Proctor Leadership Award Committee 





COMMITTEE LEADERSHIP 


William M. Tucker 


AES Scientific Achievement Award 
Credentials Committee Robert L. Garrett Jr. | 
Editorial Board John P. Nichols 
Educational Committee Ralph H. McCahan 
Honorary Membership Awards Committee. . Dr. Samuel Heiman 
Law Committee Manson Glover | 
Membership Committee John J. Bunsic | 
Paper Awards Committee Frank Tirendi 
Dr. W. Andrew Wesley 
Public Relations Committee Arthur G. Pierdon 


Publications Committee Dr. Samuel Heiman 











ADVERTISING ince ar 


This index is published entirely as a convenience. Every care for accuracy has 


been exercised. No assurance can be given, however, against inadvertent error. 
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SKIP PRE BRIGHT DIP! 


Z| N CA LU M _* bright zinc process 


Save a Step — Save a Buck. H-VW-M Zincalume makes a durable, uniform 
bright finish right in the plating bath — at lowest possible cost. 
You can use Zincalume in a conventional cyanide zinc bath and obtain 
bright deposits with current densities from 10 to 80 asf. 
Zincalume readily takes standard conversion coatings — works fine 
in still tank and barrel operations. 
Want to know more about how Zincalume can save you money? Write today to: 
Hanson-Van Winkle-Munning Company, Matawan, New Jersey. Offices in Principal Cities. 
Alert Supply Company is H-VW-M in the West * Los Angeles * San Francisco 


While a bright dip (we have a good one) 
will improve the luster and shelf life of any zinc finish, 
Zincalume looks fine right out of tank or barrel 


Progress in metalfinishing through 


advanced processes *« equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 167 
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ae . RBURY 


Ferndale, M 


Ete 


Now MacDermid service is 

TWICE AS GOOD... 

TWICE THE MANPOWER 
THE LAB SPACE 


to serve a// metal finishers better than ever before! 


More research...more new products... more facilities 
to process your sample parts. Let your MacDermid mar 


show you how you can use our new lab! 


FOR FURTHER INFORMATION, USE READER SEEVICE CARO: INDICATE A 168 





